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1. General experimental details

Solvents and reagents were reagent grade and used without purification unless
otherwise noted. 'HNMR (400 or 600 MHz) and 3 CNMR (100 or 150 MHz) spectra
were recorded on JNM-ECE 400R or 600R spectrometers unless otherwise noted. The
chemical shifts (8) were quoted in parts per million from tetramethylsilane for *H and
CDClIs for 1C spectroscopy. Coupling constants are reported in Hertz (Hz). Spectral
splitting patterns are designated as s, singlet; d, doublet; t, triplet; g, quartet; p, pentet;
m, multiplet and br, broad. High resolution mass spectra (HRMS) were obtained with
a Bruker microTOF (ESI). Single crystal was tested and recorded on a Rigaku Super
Nova Single Crystal Diffractometer.
2. Preparations of Substrates

The heterocyclic ynones 1a-1s were prepared according to the reported methods.
la, 1d, 1g, 1h, 1j, 1n, 1g-s were known compounds and their data were in agreement

with the literature data. (1a, 1n, 1q, 1r, 1s, see Ref. 1; 1d, 1g, 1h, 1j, see Ref. 2)

2.1 Typical procedures for the synthesis of 1t.
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Add ethylene glycol (1.29 g, 20.9 mmol, 1.1 equiv.) to a suspension of
6-bromo-3-pyridine carbaldehyde (3.496 g, 19 mmol, 1.0 equiv.) and p-toluene



sulfonic acid (361 mg, 1.9 mmol, 0.1 equiv.) in 100 mL toluene in 250 mL flask. The
mixture was reacted under Dean-Stark conditions in oil bath for 6-10 hours. After
completion of the reaction (monitored by TLC), the mixture was cooled to room
temperature, washed with saturated NaHCO3 (30 mL) and NaCl (30 mL) aqueous
solutions. The organic phase was separated, dried over anhydrous sodium sulfate and
evaporated under reduced pressure. The resulting residue was purified by flash
chromatography on silica gel (petroleum ether/EtOAc = 4:1) to give 2-bromo-
5-(1,3-dioxolan-2-yl)pyridine as yellow oil (85%, 3.698g, 16.1 mmol ).

To a 150 mL of schlenk reaction tube (with a Teflon-coated cap) equipped with a
magnetic stir bar were added 2-bromo-5-(1,3-dioxolan-2-yl)pyridine (3.664 g, 16
mmol, 1.0 equiv.), pyridin-3-ylboronic acid (2.361 g, 19.2 mmol, 1.2 equiv.), Na2CO3
(5.088 g, 48 mmol, 3.0 equv.), Pd(PPh3)s (924 mg, 0.8 mmol, 0.05 equiv.), H-O (12
mL) and dioxane (68 mL). The reaction system was evacuated and purged with
nitrogen for three times. The mixture was kept stirring at 80 °C in heated oil bath for
16 h. After completion, the mixture was cooled to room temperature, extracted with
EtOAc and H20, and the organic phase was collected, concentrated under reduced
pressure. The thus-obtained crude product was purified by flash column
chromatography on silica gel with petroleum ether/ethyl acetate (v/v=4:1) as eluent to
afford the bipyridyl acetal in 75% yield as white solid (2.736 g, 12 mmol).

Concentrated hydrochloric acid (12 N, 30.0 mL) was added dropwise to a
solution of bipyridyl acetal (2.736 g, 12 mmol) in THF (110 mL) and water (90 mL),
and the mixture was kept stirring at room temperature for 18 h. After the reaction
completed, the pH of the reaction solution was adjusted to 10 with saturated
potassium carbonate solution, and then extracted with EtOAc. The organic phase was
dried with sodium sulfate, filtered, concentrated under reduced pressure and purified
by silica gel column chromatography (PE:EA=2:1) to obtain bipyridyl aldehyde (70%,
1.545¢g, 8.4 mmol).

n-BuLi (2.5 M solution in n-hexane, 3.6 mL, 9 mmol, 1.07 equiv.) was added
dropwise to a solution of phenylacetylene (918mg, 9 mmol, 1.07 equiv.) in anhydrous

THF (20 mL) at -78 °C under N> atmosphere, stirred at this temperature for 30
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minutes and then 1.0 h at room temperature. After cooling to -78 °C, bipyridyl
aldehyde (1.545g, 8.4 mmol, 1.0 equiv.) in 5 mL THF was added. The resulting
solution was then warmed up to room temperature gradually and stirred for additional
hours before quenched by saturated NH4Cl aqueous solution. The mixture was
extracted with ethyl ether (2 x 10 mL), and the combined organic layers were dried
over anhydrous MgSOa, concentrated under vacuum to afford the crude product
alkynol. The crude product alkynol was dissolved in 20 mL anhydrous DCM, MnO-
(5-10 equiv) was added, the resulting mixture was stirred at room temperature for 10
h. After the reaction completed (detected the reaction by TLC), the mixture was
filtrated and the solution was concentrated under vacuum to afford the crude product,
which was purified by flash chromatography on silica gel (petroleum ether/EtOAc =

1:1, VIV) to give 1t as yellow solid (75%, 33.4% in total, 1.806g, 6.36 mmol).

1-([2,3'-bipyridin]-5-yl)-3-phenylprop-2-yn-1-one (1t). Yellow solid (1.806 g,
33.4% in total, 6.36 mmol); Rr = 0.32 (petroleum ether/ethyl acetate = 1:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 9.538-9.536 (m, 1H), 9.32 (s, 1H), 8.74 (s, 1H),
8.53 (dd, J1 = 8.3 Hz, J2 = 2.2 Hz, 1H), 8.43 (d, J = 8.0 Hz, 1H), 7.93 (d, J = 8.2 Hz,
1H), 7.72 (d, J = 7.0 Hz, 2H), 7.53 (t, J = 7.5 Hz, 1H), 7.48-7.45 (m, 3H); 3C NMR
(CDCls, 150 MHz) & (ppm): 176.5, 150.3, 149.8, 139.2, 133.3, 132.7, 131.3, 129.8,
129.7, 129.5, 128.9, 127.9, 126.9, 119.8, 94.8, 86.6; MS (HRMS) m/z Calcd. for
C19H13N20™ : 285.1022, [M+H]" found : 285.1024.

2.2 Typical procedures for the synthesis of 1u.



| PhB(OH),, Pd(PPh3),
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%

To a 150 mL of schlenk reaction tube (with a Teflon-coated cap) equipped with a

phenylacetylene

n-BuLi, THF, -78 °C

magnetic stir bar were added toluene (100 mL), 2-bromonicotinaldehyde (1.86g, 10
mmol, 1.0 equiv.), phenylboronic acid (1.22g, 10 mmol, 1.0 equiv.) and sodium
carbonate (30 mmol, 2M). Then, ethanol (6 mL) was added to this reaction mixture
followed by Pd(PPhz)s (231 mg, 0.2 mmol, 0.02 equiv.). The reaction mixture was
refluxed overnight under N2 and then diluted with water. The organic layer was
separated, the aqueous layer was extracted with EtOAc (2X30 mL). The combined
organic layer was washed with water (3>X30 mL) and brine (1< 30 mL), dried over
MgSO4 and filtered. The filtrate was evaporated under reduced pressure, the crude
product was purified by column chromatography on silica gel (petro/EtOAc=5/1) to
give the desired coupling product (60%, 1.098 g, 6 mmol).

n-BuLi (2.5 M solution in n-hexane, 2.64 mL, 6.6 mmol, 1.1 equiv.) was added
dropwise to a solution of phenylacetylene (673.2 mg, 6.6 mmol, 1.1 equiv.) in
anhydrous THF (15 mL) at -78 °C under N2 atmosphere, stirred at -78 °C for 30
minutes and then 1.0 h at room temperature. After cooling to -78 °C, the
above-obtained aldehyde (1.098 g, 6.0 mmol, 1.0 equiv.) in 5 mL THF was added.
The solution was then warmed up to room temperature gradually and stirred for
additional hours before quenched by saturated NH4Cl aqueous solution. The mixture
was extracted with ethyl ether (2 x 10 mL), and the combined organic layers were
dried over anhydrous MgSOs, concentrated under vacuum to afford the crude product.
The crude product was dissolved in 20 mL anhydrous DCM, MnO; (5-10 equiv) was
added, the resulting mixture was stirred at room temperature for 10 h. After the
reaction completed (detected the reaction by TLC), the mixture was filtrated and the

solution was concentrated under vacuum to afford the crude product, which was
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purified by flash chromatography on silica gel (petroleum ether/EtOAc = 5:1) to give
1u as light yellow solid (70%, 42% in total, 1.188 g, 4.2 mmol).

| X

\

Ph

3-phenyl-1-(2-phenylpyridin-3-yl)prop-2-yn-1-one (1u). Light yellow solid (1.188
0, 42% in total); Rr = 0.32 (petroleum ether/ethyl acetate = 4:1, v/v); *H NMR (CDCls,
600 MHz) & (ppm): 8.80-8.79 (m, 1H), 8.18 (dd, J1 = 7.8 Hz, J» = 1.7 Hz, 1H), 7.66 (d,
J=8.0 Hz, 2H), 7.45 (t, J = 7.4 Hz, 2H), 7.39 (t, J = 7.4 Hz, 1H), 7.37-7.35 (m, 1H),
7.33 (t, J = 7.5 Hz, 1H), 7.23 (t, J = 7.8 Hz, 2H), 7.16 (d, J = 8.3 Hz, 2H); *C NMR
(CDClz, 150 MHz) 6 (ppm): 179.7, 159.3, 151.9, 139.6, 137.8, 134.1, 133.1, 130.9,
130.1, 129.5, 128.53, 128.45, 122.0, 119.7, 94.9, 88.5; MS (HRMS) m/z Calcd. for
Co0H1sNO™ : 284.1070, [M+H]" found : 284.1073.

3. Optimization of Reaction Conditions

Reaction conditions were optimized using the mode reaction between
3-phenyl-1-(pyridin-3-yl)prop-2-yn-1-one (la) and cyclohexane (2a), and the
results are outlined in Table S1.

We screened Cu metal source as catalysts including CuBr, CuCl, Cul, Cu20,
Cu(OAc). and found product 3a was generated in 54-70% yields (entries 2-5).
Several Fe salts such as FeCls Fe(acac)s and FeCl>4H>O were also tested, and only
moderate yield was obtained (entries 6-8). The yield of 3a was only 46% in the
absence of catalyst (entry 9). Some organic oxidants such as DTBP, DCP, CHP,
BPO, TBPB, H>0; and inorganic oxidant K>S>Og were screened, and TBPB was
found to be the optimal oxidant in this reaction system (entries 10-16), and the
reaction did not occur without an oxidant (entry 17). Further screenings indicated
that 120 °C was the optimal temperature (entries 18, 19 vs 14). It was also found

that 4.0 equivments of TBHP gave the best yield (entries 20, 21 vs 14) and the
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optimal reaction time was 24 hours (entries 22, 23 vs 14). When cyclohexane (2a)
was used as both reactant and solvent without the addition of other solvents the
reaction proceeded most effectively (entry 24 vs 14). It should be mentioned that
in contrast to the traditional protocols of Minisci reaction, the addition of an acid

(TFA) did not benefit the current reaction (entry 25).

Table S1 Optimization of Reaction Conditions?

0}
| X % . O Catalyst, Oxidant
N/ T(°C), 24 h
1a 2a

entry catalyst oxidant T (°C) yield (%)°
1 CuBr TBHP® 120 60
2 Cucl TBHP 120 62
3 Cul TBHP 120 54
4 Cu20 TBHP 120 70
5 Cu(OAcC), TBHP 120 57
6 FeCls TBHP 120 52
7 Fe(acac)s TBHP 120 55
8 FeCly 4H,0 TBHP 120 50
9 -- TBHP 120 46
10 Cu20 DTBP¢ 120 71
11 Cu0 DCP® 120 68
12 Cu0 CHPf 120 32
13 Cu0 BPOY 120 58
14 Cu20 TBPB" 120 78
15 Cu20 H.0;' 120 38
16 Cu20 K2S20s 120 0
17 Cu.0 -- 120 trace
18 Cu0 TBPB 110 70
19 Cuz0 TBPB 130 77
20! Cu0 TBPB 120 71

21X Cu20 TBPB 120 78



22! Cu20 TBPB 120 73

23" Cu20 TBPB 120 79
24" Cu20 TBPB 120 43
25° Cu20 TBPB 120 61

3Reaction conditions. Plsolated yield. “TBHP = t-BuOOH (70% aq.). ‘DTBP =
di-tert-butyl peroxide. *DCP = dicumyl peroxide. 'TCHP = cumene hydroperoxide.
9BPO = benzoyl peroxide. "TBPB = tert-butyl peroxybenzoate. 'H,O, = hydrogen
peroxide. 13.0 equivments of TBPB was used; 5.0 equivments of TBPB was used; '
18 hours; ™30 hours; "THF/ Cyclohexane (V/V=1:1) was used as solvent; °1.2
equivments of TFA was added.

4. Typical Procedure for the Vinyl Radical Cascade Annulation (3a)

i (0]
O/l\ + O Cu,0 (5 mol%),TBPB (4.0 equiv.) | N
N7 Ph neat, 120 °C, 24 h 7
1a 2a

To a 10 mL of schlenk reaction tube (with a Teflon-coated cap) equipped with a
magnetic stir bar were added 3-phenyl-1-(pyridin-3-yl)prop-2-yn-1-one (1a, 51.8 mg,
0.25 mmol, 1.0 equiv.), Cu20 (1.2 mg, 0.0125 mmol, 0.05 equiv.) and TBPB (194.2
mg, 1.0 mmol, 4.0 equiv.). Then, 2.0 mL of cyclohexane (2a) was added and the
mixture was kept stirring in oil bath at 120 °C for 24 h. After the reaction completed,
the mixture was cooled to room temperature, extracted with saturated NaHCO3
aqueous solution and EtOAc. The organic layer was then concentrated under vacuum
and purified by flash column chromatography on silica gel with petroleum ether/ethyl

acetate (V/V = 10:1) as eluent to afford 3a (78%, 56.3 mg) as yellow oil.
5. Procedures for Gram-Scale Synthesis of 11

a: Gram-Scale Synthesis of 3a

To a 150 mL of schlenk reaction tube (with a Teflon-coated cap) equipped with a
magnetic stir bar was added 3-phenyl-1-(pyridin-3-yl)prop-2-yn-1-one (1la, 5 mmol,
1.036 g), Cu20 (0.25 mmol, 24 mg), TBPB (20 mmol, 3.884 g), Then, 30 mL of

cyclohexane (2a) was added and the mixture was stirred in oil bath at 120 °C for 24 h.
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After completion, the mixture was cooled to room temperature, extracted with
saturated NaHCO3 aqueous and EtOAc, concentrated under reduced pressure, then
purified by flash column chromatography on silica gel with petroleum [eluent: 10:1
(v/v) of petroleum ether/ethyl acetate] to afford the desired product 3a as yellow oil in
63% yield (910.4 mg).

b: Gram-Scale Synthesis of 11

o)
| N CoCl, (2.0 equiv.),NaBH, (2.5 equiv.) | A
N7 MeOH, 30 °C N7
3a PP 41 Ph

The reduction was carried out in CH3OH with a ratio of 3a/CoCl2/NaBH4 of
1:2:2.5 according to the literature*. To a 500-mL round bottom flasks with a magnetic
stir bar was added 3a (910.4 mg, 3.15 mmol, 1.0 equiv.) and 300 mL CH3OH, the
mixture stirred for 10 minutes. CoCl, 6H20 (1.498 g, 6.3 mmol, 2.0 equiv.) was
added, the solutions turned deep pink and continued stirring for 30 minutes. Then,
NaBHs4 (297.9 mg, 7.875 mmol, 2.5 equiv.) was added to the reaction mixture in
portions. After completed (monitored by TLC), HCI (6N) was added, and the mixture
was stirred for 1 h. Saturated Na.COz aqueous solution was added until pH = 10.
After that, the mixture was extracted with EtOAc (100 mL x3). The organic layers
were combined and washed with water (100 mL), concentrated under vacuum and
then purified by flash column chromatography on silica gel with petroleum ether/ethyl
acetate (V/V = 4:1) as eluent to afford 11 (843.3 mg, 92%, 58% in total) as colorless
oil.

6. Mechanistic investigation

The mechanistic investigation included trapping of cyclohexyl radical and

isotope labeling experiments, and the results was outlined in Scheme S1.

6.1 Results of control experiments
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N /
O standard conditions 3a (0%) + N-O
TEMPO or BHT

2a Me Me
Detected by HRMS

tandard diti Ph> /Cy
he 2a standard conditions 3a (22%) + —

1,1-diphenylethylene (2.0 eq.) PH 12, 40%
0O
X
2a/2a-D,, standard conditions 3a + | _ 2p
= = 4: N 171
(viv =1:1) ky/kp = 4:1 by 320,

72% (3a+3a-Dy4)
Scheme S1 control experiments

6.2 Trapping of cyclohexyl radical

6.2.1 Trapping by TEMPO

X NV .
(D)\Ph + O standard conditions_ 3a (0%) + N-O
N TEMPO or BHT
1a 2a

Me Me
Detected by HRMS

The reaction was performed according to the general procedure except for the
addition of 2.5 equivalents of radical scavenger (2,2,6,6-tetramethylpiperidinoxy,
TEMPO). After the reaction completed, the reaction mixture was detected by
ESI-HRMS. The adduct of cyclohexyl radical with TEMPO was detected, as shown in
Figure S1.
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Figure S1. HRMS spectra of TEMPO-cyclohexyl adduct

6.2.2 Trapping by 1,1-diphenylethylene

)

X N
AN 1a) + 2a
| N/ Ph (1a) Ph

Ph

The reaction was performed according to the general procedure except for the
additional addition of 1,1-diphenylethylene (91 mg, 0.5 mmol, 2.0 equiv.). The
mixture was stirred in oil bath at 120 °C for 24 h. After that, the mixture was cooled to
room temperature, and purified by column chromatography (eluent: petroleum
ether/ethyl acetate = 20/1, v/v) to afford 3a in yield of 22% and the adduct of
cyclohexyl radical with 1,1-diphenylethylene in 40% yield. The NMR spectra of 12

were outlined in Figure S2.

12

>: (2.0 equiv.)

standard conditions > 3a (22%) + oh

Ph

12, 40%
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Standard
| h AN (1a) + 2a/2a-D,,—conditions __ 5.
N/ Ph (viv=1:1) 3a/3a-Dqy =41

3a+3a-D,) Yield = 72%
( 11)

The reaction was performed according to the general procedure except that the
mixture of cyclohexane (1.0 mL) and D12- cyclohexane (1.0 mL) was used instead of
cyclohexane (2.0 mL). The mixture was kept stirring in oil bath at 120 °C for 24 h.
After completion, the mixture was cooled to room temperature and purified by flash
column chromatography on silica gel with petroleum ether/ethyl acetate (v/v = 10:1)
as eluent to afford the product (3a+Di1-3a) in 72%. The ratio of hydrogen to
deuterium (H/D) was determined from the *H NMR (as outlined in Figure S3).
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Figure S3. 'H NMR spectrum of 3a, and a mixture of (3a+D11-3a)

7. X-ray single crystal structure and data of 3t (CCDC 2112049)

CCDC 2112049 contains the supplementary crystallographic data (3t) for this
paper.  These data  can be  obtained free of charge via

https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=2112049& DatabaseToSearch=Published or by

emailing data_request@ccdc.cam.ac.uk
Solvent system and method for crystal growth: the cultivation of single crystal

(3t) was in nuclear magnet tube with the slowly volatilization of deuterated

chloroform.
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Figure S4. Ellipsoid form showing in the single crystal structure of 3t.

Displacement ellipsoids are scaled to the 50% probability level.

3X
CCDC NO. 2112049
Descripti block
on
color fluorescent light colourless
from solution CDCls
empirical formula CasH22N20
Mr 366.44
crystal size (mm3) 0.12>0.1>0.2
crystal orthorhombic
system
space P ca2l
group
a[A] 22.1929 (4)
b [A] 12.0792 (3)
c[A] 7.0699 (2)
o [deg] 90
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P [deg] 90
y[deg] 90
VI [A3] 1895.25(8)
d/[g/cm3] 1.284
VA 4
TI[K] 100
R1, WwR2 1>2&l) 0.0377; 0.0949
R1, wR (all data) 0.0363; 0.0935
quality of fit 1.051

8. Characterization data for the new compounds (substrates and

products)
0
X
| N
=
N
F

3-(2-fluorophenyl)-1-(pyridin-3-yl)prop-2-yn-1-one (1b)

Yellow solid (731.3 mg, 65%); Rr = 0.33 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDClIs, 600 MHz) & (ppm): 9.46 (s, 1H), 8.85 (s, 1H), 8.46 (d, J = 8.0 Hz, 1H),
7.69-766 (m, 1H), 7.53-7.47 (m, 2H), 7.24-7.18 (m, 2H); 3C NMR (CDCl3, 150 MHz)
§ (ppm): 176.3, 164.0 (d, J = 254.5 Hz), 154.4, 151.5, 136.5, 135.0, 133.4 (d, J = 8.5
Hz), 124.6 (d, J = 3.9 Hz), 123.7, 116.1 (d, J = 20.3 Hz), 108.7, 108.6, 90.8, 87.9; MS
(HRMS) m/z Calcd. for C14HeFNO™ : 226.0663, [M+H]" found : 226.0659.

o]

B

\

3-(3-fluorophenyl)-1-(pyridin-3-yl)prop-2-yn-1-one (1c)

17



White solid (765.0 mg, 68%); Rt = 0.34 (petroleum ether/ethyl acetate = 4:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 9.43 (s, 1H), 8.862-8.855 (m, 1H), 8.43-8.41 (m,
1H), 7.50-7.48 (m, 2H), 7.44-7.41 (m, 1H), 7.38 (d, J = 8.7 Hz, 1H), 7.25-7.21 (m,
1H); 13C NMR (CDCls, 150 MHz) & (ppm): 176.3, 162.4 (d, J = 247.2 Hz), 154.5,
151.5, 136.3, 132.1, 130.6 (d, J = 8.6 Hz), 129.1 (d, J = 3.5 Hz), 123.7, 1214 (d, J =
9.3 Hz), 119.9 (d, J = 23.3 Hz), 118.8 (d, J = 21.1 Hz), 92.7, 86.5; MS (HRMS) m/z
Calcd. for C14HeFNO™ : 226.0663, [M+H]" found : 226.0668.
0
| N T CF3

7

N

1-(pyridin-3-yl)-3-(2-(trifluoromethyl)phenyl)prop-2-yn-1-one (1e)

Yellow solid (797.5 mg, 58%); Rt = 0.33 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 9.42 (s, 1H), 8.86-8.85 (m, 1H), 8.45 (d, J = 7.9
Hz, 1H), 7.87 (d, J = 6.8 Hz, 1H), 7.78 (d, J = 8.5 Hz, 1H), 7.65-7.61 (m, 2H),
7.50-7.48 (m, 1H); 3C NMR (CDCls, 100 MHz) & (ppm): 176.3, 154.5, 151.3, 136.5,
136.0, 132.7 (g, J = 31.4 Hz), 132.2, 132.0, 131.0, 126.4 (g, J = 5.0 Hz), 123.7, 123.3
(q, J = 272.0 Hz), 117.9 (g, J = 2.1 Hz), 90.4, 88.9; MS (HRMS) m/z Calcd. for
CisHoFsNO™ : 276.0631, [M+H]* found : 276.0638.

O

| X cl

\

3-(3-chlorophenyl)-1-(pyridin-3-yl)prop-2-yn-1-one (1f)

Yellow solid (759.2 mg, 63%); Rr = 0.33 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 9.43 (s, 1H), 8.87-8.86 (m, 1H), 8.42 (d, J = 7.9
Hz, 1H), 7.68 (s, 1H), 7.59 (d, J = 7.7 Hz, 1H), 7.50-7.48 (m, 2H), 7.39 (t, J = 7.9 Hz,
1H); 3C NMR (CDCls, 150 MHz) & (ppm): 176.2, 154.5, 151.5, 136.3, 134.9, 132.9,
132.1, 131.6, 131.3, 130.2, 123.7, 121.4, 92.5, 86.8; MS (HRMS) m/z Calcd. for
C14HoCINOT : 242.0367, [M+H]" found : 242.0370.
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3-(3-methoxyphenyl)-1-(pyridin-3-yl)prop-2-yn-1-one (1i)

Yellow solid (829.5 mg, 70%); Rr = 0.34 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDCl3, 400 MHz) & (ppm): 9.45 (s, 1H), 8.852-8.845 (m, 1H), 8.43 (d, J = 7.9
Hz, 1H), 7.49-7.47 (m, 1H), 7.35 (t, J = 7.9 Hz, 1H), 7.30 (t, J = 7.5 Hz, 1H), 7.20 (s,
1H), 7.07 (dd, J1 = 8.1 Hz, J2 = 2.1 Hz, 1H), 3.85 (s, 3H); 3C NMR (CDCls, 100 MHz)
§ (ppm): 176.5, 159.6, 154.4, 151.6, 136.3, 132.3, 130.0, 125.9, 123.7, 120.6, 118.2,
117.7,94.7, 86.0, 55.6; MS (HRMS) m/z Calcd. for C1sH12NO-" : 238.0863, [M+H]*
found : 238.0857.

Me

3-(4-propylphenyl)-1-(pyridin-3-yl)prop-2-yn-1-one (1K)

Yellow oli (647.5 mg, 52%); Rt = 0.34 (petroleum ether/ethyl acetate = 4:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 9.41 (s, 1H), 8.81-8.80 (m, 1H), 8.40 (td, J; = 7.9
Hz, J; = 2.0 Hz, 1H), 7.58 (d, J = 8.2 Hz, 2H), 7.45-7.43 (m, 1H), 7.21 (d, J = 8.1 Hz,
2H), 2.60 (t, J = 7.6 Hz, 2H), 1.66-1.60 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H); 3C NMR
(CDCls, 150 MHz) & (ppm): 176.5, 154.2, 151.4, 146.9, 136.3, 133.4, 132.4, 129.1,
123.6, 116.7, 95.6, 86.3, 38.2, 24.2, 13.8; MS (HRMS) m/z Calcd. for C17H1sNO" :
250.1226, [M+H]" found : 250.1229.

O

A

X
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N
t-Bu

3-(4-(tert-butyl)phenyl)-1-(pyridin-3-yl)prop-2-yn-1-one (1)

Yellow solid (723.3 mg, 55%); Rr = 0.34 (petroleum ether/ethyl acetate = 4:1, v/v); tH

NMR (CDClz, 600 MHz) & (ppm): 9.45 (s, 1H), 8.84-8.83 (m, 1H), 843 (d, J =7.9

Hz, 1H), 7.64 (d, J = 8.3 Hz, 2H), 7.49-7.45 (m, 3H), 1.34 (s, 9H); 3C NMR (CDCls,
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150 MHz) & (ppm): 176.4, 155.3, 154.0, 151.4, 136.4, 133.3, 132.5, 126.0, 123.7,
116.5, 95.7, 86.3, 35.3, 31.1; MS (HRMS) m/z Calcd. for C1sH1sNO™ : 264.1383,

[M+H]" found : 264.1387.
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1-(pyridin-3-yl)-3-(thiophen-3-yl)prop-2-yn-1-one (1m)

Yellow solid (511.2 mg, 48%); R: = 0.33 (petroleum ether/ethyl acetate = 4:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 9.42 (s, 1H), 8.842-8.835 (m, 1H), 8.41 (d, J = 7.9
Hz, 1H), 7.90 (s, 1H), 7.48-7.46 (m, 1H), 7.41-7.39 (m, 1H), 7.34 (d, J = 5.1 Hz, 1H);
13C NMR (CDCls, 150 MHz) & (ppm): 176.5, 154.3, 151.5, 136.2, 134.8, 132.3, 130.4,
126.6, 123.6, 119.0, 90.2, 86.8; MS (HRMS) m/z Calcd. for C12HsNOS™ : 214.0321,

[M+H]* found : 214.0315.
0
LT
Br N/ Ph
1-(6-bromopyridin-3-yl)-3-phenylprop-2-yn-1-one (10)
Yellow solid (954.8 mg, 67%); Rr = 0.32 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 9.15 (s, 1H), 8.24 (d, J = 8.3 Hz, 1H), 7.66 (d, J =
7.8 Hz, 2H), 7.64 (d, J = 8.3 Hz, 1H), 7.51 (t, J = 7.5 Hz, 1H), 7.43 (t, J = 7.7 Hz, 2H);
13C NMR (CDCls, 150 MHz) & (ppm): 175.3, 151.9, 147.9, 138.2, 133.4, 131.5, 128.9,
128.4, 119.4, 95.3, 86.2; MS (HRMS) m/z Calcd. for C1sHoBrNO™ : 285.9862,
[M+H]" found : 285.9865.
0
D
cl” N7 Ph
1-(6-chloropyridin-3-yl)-3-phenylprop-2-yn-1-one (1p)
Yellow solid (735.1 mg, 61%); Rr = 0.32 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDClIs, 600 MHz) & (ppm): 9.23 (s, 1H), 8.38 (d, J = 8.2 Hz, 1H), 7.70 (d, J =
7.6 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H), 7.50 (d, J = 8.3 Hz, 1H), 7.46 (t, J = 7.7 Hz, 2H);

13C NMR (CDCls, 100 MHz) § (ppm): 175.1, 156.6, 151.8, 138.7, 133.4, 131.6, 131.3,
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129.0, 124.6, 119.4, 95.3, 86.2; MS (HRMS) m/z Calcd. for C14HsCINO" : 242.0367,

[M+H]"* found : 242.0364.
0

NS

D
N

1-([2,3'-bipyridin]-5-yl)-3-phenylprop-2-yn-1-one (1t)

White solid (511.2 mg, 48%); Rr = 0.30 (petroleum ether/ethyl acetate = 1:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 9.538-9.536 (m, 1H), 9.32 (s, 1H), 8.74 (s, 1H),
8.53 (dd, J1 = 8.3 Hz, J2 = 2.2 Hz, 1H), 8.43 (d, J = 8.0 Hz, 1H), 7.93 (d, J = 8.2 Hz,
1H), 7.72 (d, J = 7.0 Hz, 2H), 7.53 (t, J = 7.5 Hz, 1H), 7.48-7.45 (m, 3H); 3C NMR
(CDCls, 150 MHz) & (ppm): 176.5, 150.3, 149.8, 139.2, 133.3, 132.7, 131.3, 129.8,
129.7, 129.5, 128.9, 127.9, 126.9, 119.8, 94.8, 86.6; MS (HRMS) m/z Calcd. for

C19H13N20" : 285.1022, [M+H]" found : 285.1024.
O
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3-phenyl-1-(2-phenylpyridin-3-yl)prop-2-yn-1-one (1u)

Light yellow solid (1.188 g, 42% in total); Rf = 0.32 (petroleum ether/ethyl acetate =
4:1, viv); *H NMR (CDCls, 600 MHz) & (ppm): 8.80-8.79 (m, 1H), 8.18 (dd, J; = 7.8
Hz, J2 = 1.7 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.45 (t, J = 7.4 Hz, 2H), 7.39 (t, J = 7.4
Hz, 1H), 7.37-7.35 (m, 1H), 7.33 (t, J = 7.5 Hz, 1H), 7.23 (t, J = 7.8 Hz, 2H), 7.16 (d,
J = 8.3 Hz, 2H); 3C NMR (CDCls, 150 MHz) & (ppm): 179.7, 159.3, 151.9, 139.6,
137.8,134.1, 133.1, 130.9, 130.1, 129.5, 128.53, 128.45, 122.0, 119.7, 94.9, 88.5; MS
(HRMS) m/z Calcd. for C2oH1sNO™ : 284.1070, [M+H]* found : 284.1073.

6-cyclohexyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (3a)
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Yellow oil (56.3 mg, 78%); Ri = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.43 (d, J = 5.2 Hz, 1H), 7.65 (d, J = 7.1 Hz, 1H),
7.57-7.52 (m, 4H), 7.48 (t, J = 7.2 Hz, 1H), 7.09-7.07 (m, 1H), 2.70-2.65 (m, 1H),
1.96-1.89 (m, 2H), 1.81-1.77 (m, 2H), 1.68-1.63 (m, 2H), 1.35-1.22 (m, 4H); 3C
NMR (CDClIs, 150 MHz) 6 (ppm): 196.2, 167.2, 153.4, 151.9, 142.7, 131.3, 129.5,
129.0, 128.62, 128.55, 125.4, 122.1, 36.4, 31.0, 26.5, 25.8; MS (HRMS) m/z Calcd.
for C20H20NO™ : 290.1539, [M+H]" found : 290.1545.

6-cyclohexyl-7-(2-fluorophenyl)-5H-cyclopenta[b]pyridin-5-one (3b)

Yellow oil (47.6 mg, 62%); Ri = 0.42 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.41 (d, J = 5.2 Hz, 1H), 7.65 (d, J = 7.0 Hz, 1H),
7.48-7.45 (m, 1H), 7.42 (t, J = 7.3 Hz, 1H), 7.30 (t, J = 7.5 Hz, 1H), 7.24 (t, J = 9.0
Hz, 1H), 7.09-7.06 (m, 1H), 2.46-2.42 (m, 1H), 1.81-1.75 (m, 4H), 1.67-1.65 (m, 3H),
1.28-1.17 (m, 3H); 3C NMR (CDCls, 100 MHz) & (ppm): 195.7, 166.9, 159.7 (d, J =
247.4 Hz), 152.3, 148.5, 145.0, 131.2 (d, J = 8.1 Hz), 130.7 (d, J = 3.1 Hz), 128.8,
124.9, 124.3 (d, J = 2.5 Hz), 122.2, 119.5, 116.3 (d, J = 21.6 Hz), 37.1, 30.7, 26.5,
25.8. MS (HRMS) m/z Calcd. for C20H19FNO™ : 308.1445, [M+H]* found : 308.1442.

6-cyclohexyl-7-(3-fluorophenyl)-5H-cyclopenta[b]pyridin-5-one (3c)

Yellow oil (54.5 mg, 71%); Rt = 0.41 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 400 MHz) & (ppm): 8.43 (d, J = 5.3 Hz, 1H), 7.66 (d, J = 7.2 Hz, 1H),
7.53-7.47 (m, 1H), 7.33-7.29 (m, 2H), 7.20-7.15 (m, 1H), 7.10 (t, J = 6.8 Hz, 1H),
2.68-2.60 (m, 1H), 1.95-1.85 (m, 2H), 1.81-1.78 (m, 2H), 1.70-1.62 (m, 3H),

1.33-1.22 (m, 3H); 3C NMR (CDCls, 150 MHz) § (ppm): 195.9, 166.8, 162.7 (d, J =
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245.2 Hz), 152.0, 143.2, 133.3 (d, J = 8.1 Hz), 130.2 (d, J = 8.4 Hz), 128.9, 125.1,
124.8 (d, J = 3.4 Hz), 122.3, 116.4 (d, J = 21.0 Hz), 116.1 (d, J = 22.3 Hz), 36.5, 31.0,
26.5, 25.7; MS (HRMS) m/z Calcd. for C2H1sFNO™ : 308.1445, [M+H]* found :
308.1440.

6-cyclohexyl-7-(4-fluorophenyl)-5H-cyclopenta[b]pyridin-5-one (3d)

Yellow oil (59.9 mg, 78%); Rt = 0.41 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 400 MHz) & (ppm): 8.42 (d, J = 5.3 Hz, 1H), 7.66 (d, J = 7.2 Hz, 1H),
7.59-7.55 (m, 2H), 7.23 (t, J = 8.7 Hz, 2H), 7.11-7.08 (m, 1H), 2.67-2.60 (m, 1H),
1.97-1.88 (m, 2H), 1.81-1.78 (m, 2H), 1.71-1.62 (m, 3H), 1.34-1.21 (m, 3H); 3C
NMR (CDCls, 150 MHz) & (ppm): 196.0, 166.9, 163.4 (d, J = 248.4 Hz), 152.2, 151.8,
142.6, 131.1 (d, J = 8.1 Hz), 128.7, 127.2 (d, J = 3.4 Hz), 125.3, 122.3, 115.8 (d, J =
21.5 Hz), 36.5, 31.0, 26.5, 25.7; MS (HRMS) m/z Calcd. for C2oH19FNO™ : 308.1445,
[M+H]" found : 308.1443.

6-cyclohexyl-7-(2-(trifluoromethyl)phenyl)-5H-cyclopenta[b]pyridin-5-one (3e)

Yellow oil (61.6 mg, 69%); Ri = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDClIs, 600 MHz) 8 (ppm): 8.36 (dd, J1= 5.3 Hz, J.= 1.6 Hz, 1H), 7.85 (d, J =
7.9 Hz, 1H), 7.69-7.65 (m, 2H), 7.59 (t, J = 7.7 Hz, 1H), 7.29 (d, J = 7.6 Hz, 1H),
7.08-7.05 (m, 1H), 2.27-2.22 (m, 1H), 1.74-1.68 (m, 3H), 1.67-1.63 (m, 2H),
1.59-1.55 (m, 2H), 1.20-1.10 (m, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 195.6,
168.0, 152.9, 152.6, 144.5, 132.2, 130.8 (g, J = 10.9 Hz), 129.8, 129.1, 128.9, 127.0
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(g, J =19.9 Hz), 124.8, 124.2, 123.0, 122.2, 36.8, 31.0, 30.3, 26.44, 26.35, 25.7. MS
(HRMS) m/z Calcd. for C21H19FsNO™ : 358.1413, [M+H]" found : 358.1415.

7-(3-chlorophenyl)-6-cyclohexyl-5H-cyclopenta[b]pyridin-5-one (3f)

Yellow oil (56.5 mg, 70%); Rt = 0.42 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 400 MHz) & (ppm): 8.42 (d, J = 5.2 Hz, 1H), 7.65 (d, J = 7.2 Hz, 1H),
7.55 (s, 1H), 7.47-7.42 (m, 3H), 7.09 (t, J = 8.2 Hz, 1H), 2.64-2.60 (m, 1H), 1.92-1.86
(m, 2H), 1.81-1.78 (m, 2H), 1.70-1.68 (m, 1H), 1.64-1.62 (m, 2H), 1.32-1.22 (m, 3H);
13C NMR (CDCls, 150 MHz) § (ppm): 195.8, 166.7, 152.0, 151.8, 143.3, 134.6, 133.0,
129.9, 129.6, 129.1, 128.1, 127.2, 125.0, 122.3, 36.5, 31.0, 26.5, 25.7; MS (HRMS)
m/z Calcd. for C2H19CINO™ : 324.1150, [M+H]" found : 324.1153.

7-(4-chlorophenyl)-6-cyclohexyl-5H-cyclopenta[b]pyridin-5-one (3g)

Yellow oil (59.8 mg, 74%); Rt = 0.43 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.42 (d, J = 5.2 Hz, 1H), 7.65 (d, J = 7.1 Hz, 1H),
7.510-7.508 (m, 4H), 7.10-7.08 (m, 1H), 2.64-2.60 (m, 1H), 1.94-1.87 (m, 2H),
1.81-1.78 (m, 2H), 1.70-1.68 (m, 1H), 1.63-1.61 (m, 2H), 1.30-1.22 (m, 3H); 3C
NMR (CDCls, 150 MHz) & (ppm): 195.9, 166.8, 152.1, 151.9, 142.9, 135.6, 130.4,
129.6, 128.9, 128.8, 125.2, 122.3, 36.5, 31.0, 26.5, 25.7; MS (HRMS) m/z Calcd. for
C20H19CINO™ : 324.1150, [M+H]* found : 324.1144.
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6-cyclohexyl-7-(p-tolyl)-5H-cyclopenta[b]pyridin-5-one (3h)

Yellow oil (60.6 mg, 80%); Ri = 0.42 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 400 MHz) & (ppm): 8.42 (d, J = 5.3 Hz, 1H), 7.63 (d, J = 7.2 Hz, 1H),
7.48 (d, J = 7.9 Hz, 2H), 7.34 (d, J = 7.9 Hz, 2H), 7.08-7.05 (m, 1H), 2.72-2.65 (m,
1H), 2.44 (s, 3H), 1.98-1.88 (m, 2H), 1.80-1.77 (m, 2H), 1.70-1.62 (m, 3H), 1.31-1.21
(m, 3H); 3C NMR (CDCls, 100 MHz) & (ppm): 196.3, 167.2, 153.5, 151.8, 142.1,
139.7, 129.3, 129.0, 128.5, 128.3, 125.5, 122.1, 36.5, 31.0, 26.6, 25.8, 21.7; MS
(HRMS) m/z Calcd. for C21H22NO™ : 304.1696, [M+H]" found : 304.1700.

6-cyclohexyl-7-(3-methoxyphenyl)-5H-cyclopenta[b]pyridin-5-one (3i)

Yellow oil (58.2 mg, 73%); Ri = 0.43 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 400 MHz) & (ppm): 8.44-8.42 (m, 1H), 7.64 (d, J = 7.2 Hz, 1H), 7.45 (t,
J=8.0 Hz, 1H), 7.14 (d, J = 7.6 Hz, 1H), 7.10-7.06 (m, 2H), 7.02 (d, J = 8.3 Hz, 1H),
3.87 (s, 3H), 2.72-2.65 (m, 1H), 1.96-1.87 (m, 2H), 1.80-1.77 (m, 2H), 1.70-1.62 (m,
3H), 1.34-1.21 (m, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 196.2, 167.1, 159.6,
153.3, 151.9, 142.8, 132.5, 129.7, 128.6, 125.3, 122.1, 121.3, 115.2, 114.5, 55.3, 36.5,
31.0, 26.5, 25.8; MS (HRMS) m/z Calcd. for CxuHxNOy* : 320.1645, [M+H]*
found : 320.1648.
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6-cyclohexyl-7-(p-tolyl)-5H-cyclopenta[b]pyridin-5-one (3j)

Yellow solid (59.1 mg, 74%); Rr = 0.41 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 400 MHz) & (ppm): 8.43-8.41 (m, 1H), 7.62 (d, J = 7.2 Hz, 1H), 7.57
(d, J = 8.7 Hz, 2H), 7.08-7.05 (m, 3H), 3.88 (s, 3H), 2.73-2.66 (m, 1H), 2.00-1.91 (m,
2H), 1.81-1.78 (m, 2H), 1.70-1.62 (m, 3H), 1.34-1.22 (m, 3H); 13C NMR (CDCls, 150
MHz) & (ppm): 196.3, 167.1, 160.7, 153.0, 151.6, 141.6, 130.7, 128.4, 125.6, 123.5,
122.1, 114.1, 55.4, 36.5, 31.0, 26.6, 25.8; MS (HRMS) m/z Calcd. for C21H22NO;" :
320.1645, [M+H]" found : 320.1646.

6-cyclohexyl-7-(4-propylphenyl)-5H-cyclopenta[b]pyridin-5-one (3k)

Yellow oil (56.3 mg, 68%); Rt = 0.41 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.43-8.41 (m, 1H), 7.63 (d, J = 7.2 Hz, 1H), 7.50
(d, J = 8.0 Hz, 2H), 7.34 (d, J = 7.9 Hz, 2H), 7.07 (t, J = 6.2 Hz, 1H), 2.71-2.65 (m,
3H), 1.97-1.91 (m, 2H), 1.80-1.78 (m, 2H), 1.73-1.70 (m, 3H), 1.65-1.63 (m, 2H),
1.29-1.20 (m, 2H), 1.01 (t, J = 7.3 Hz, 3H); 3C NMR (CDCls, 100 MHz) & (ppm):
196.3, 167.2, 153.4, 151.8, 144.5, 142.2, 129.0, 128.7, 128.49, 128.48, 125.5, 122.1,
38.2, 36.5, 31.0, 26.5, 25.8, 24.4, 14.1; MS (HRMS) m/z Calcd. for CasHzsNO™ :
332.2009, [M+H]* found : 332.2016.
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7-(4-(tert-butyl)phenyl)-6-cyclohexyl-5H-cyclopenta[b]pyridin-5-one (31)

Yellow oil (57.8 mg, 70%); Ri = 0.42 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.44 (dd, J1 = 5.2 Hz, J» = 1.5 Hz, 1H), 7.63 (dd,
J1 = 7.2 Hz, J» = 1.6 Hz, 1H), 7.56-7.53 (m, 4H), 7.08-7.06 (m, 1H), 2.74-2.69 (m,
1H), 2.00-1.93 (m, 2H), 1.81-1.78 (m, 2H), 1.70-1.68 (m, 1H), 1.67-1.63 (m, 2H),
1.39 (s, 9H), 1.33-1.29 (m, 3H); 3C NMR (CDCls, 150 MHz) § (ppm): 196.3, 167.1,
153.2, 152.7, 151.7, 142.2, 128.8, 128.5, 128.2, 125.59, 12555, 122.1, 36.5, 35.0,
31.3, 31.0, 26.5, 25.8; MS (HRMS) m/z Calcd. for C22H2sNO™ : 346.2165, [M+H]"
found : 346.2162.
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6-cyclohexyl-7-(thiophen-3-yl)-5H-cyclopenta[b]pyridin-5-one (3m)

Yellow oil (53.1 mg, 72%); Rt = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.46 (d, J = 5.2 Hz, 1H), 8.07 (s, 1H), 7.64 (d, J =
7.2 Hz, 1H), 7.52-7.51 (m, 1H), 7.50-7.49 (m, 1H), 7.11-7.09 (m, 1H), 2.87-2.83 (m,
1H), 2.04-1.97 (m, 2H), 1.85-1.83 (m, 2H), 1.74-1.72 (m, 1H), 1.68-1.66 (m, 2H),
1.36-1.31 (m, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 196.1, 166.7, 151.6, 147.4,
141.3, 131.7, 128.6, 128.4, 128.3, 125.8, 125.7, 122.2, 37.1, 30.8, 26.7, 25.8; MS
(HRMS) m/z Calcd. for C1sH1sNOS" : 296.1104, [M+H]" found : 296.1100.
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2-cyclohexyl-3-phenyl-1H-cyclopenta[b]quinolin-1-one (3n)

Yellow solid (62.7 mg, 74%); Rr = 0.38 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.93 (s, 1H), 8.03 (d, J = 8.5 Hz, 1H), 7.65-7.62
(m, 1H), 7.58-7.56 (m, 3H), 7.39-7.37 (m, 2H), 7.20-7.17 (m, 1H), 7.06 (d, J = 8.7 Hz,
1H), 2.39-2.34 (m, 1H), 1.75-1.72 (m, 3H), 1.65-1.58 (m, 5H), 1.23-1.14 (m, 2H); 3C
NMR (CDCls, 150 MHz) & (ppm): 198.1, 153.51, 153.47, 153.2, 142.3, 141.6, 134.9,
131.5, 130.6, 129.1, 128.9, 128.2, 127.0, 125.0, 122.7, 120.1, 36.0, 31.2, 26.5, 25.7,
MS (HRMS) m/z Calcd. for CasH22NO* : 340.1696, [M+H]* found : 340.1700.

2-bromo-6-cyclohexyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (30)

Yellow oil (73.4 mg, 80%); Rt = 0.65 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 7.58 (d, J = 7.1 Hz, 2H), 7.53 (t, J = 7.4 Hz, 2H),
7.50-7.48 (m, 2H), 7.32 (d, J = 7.6 Hz, 1H), 2.72-2.67 (m, 1H), 1.96-1.89 (m, 2H),
1.81-1.77 (m, 2H), 1.70-1.63 (m, 3H), 1.34-1.21 (m, 3H); 3C NMR (CDCls, 150
MHz) & (ppm): 195.1, 168.3, 152.1, 145.6, 143.4, 130.5, 130.4, 129.8, 129.2, 128.5,
126.1, 123.9, 36.6, 31.0, 26.5, 25.7; MS (HRMS) m/z Calcd. for CH1sBrNO™ :
368.0645, [M+H]" found : 368.0649.

2-chloro-6-cyclohexyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (3p)

Yellow oil (63.4 mg, 79%); Rt = 0.63 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 400 MHz) & (ppm): 7.60-7.48 (m, 6H), 7.14 (d, J = 7.6 Hz, 1H),
2.73-2.66 (m, 1H), 1.97-1.88 (m, 2H), 1.81-1.78 (m, 2H), 1.70-1.62 (m, 3H),
1.34-1.21 (m, 3H); 13C NMR (CDCls, 150 MHz) & (ppm): 194.9, 168.2, 154.6, 152.1,
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143.5, 130.7, 130.5, 129.8, 129.2, 128.6, 123.7, 122.2, 36.6, 30.9, 26.5, 25.7; MS
(HRMS) m/z Calcd. for C2oH19CINO™ : 324.1150, [M+H]" found : 324.1153.

3-bromo-6-cyclohexyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (3q)

Yellow oil (67.8 mg, 76%); Rt = 0.45 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.49 (s, 1H), 7.75 (s, 1H), 7.54-7.53 (m, 4H),
7.51-7.48 (m, 1H), 2.68-2.63 (m, 1H), 1.93-1.86 (m, 2H), 1.80-1.78 (m, 2H),
1.70-1.68 (m, 1H), 1.64-1.62 (m, 2H), 1.30-1.25 (m, 3H); 3C NMR (CDCls, 150
MHz) & (ppm): 194.7, 165.1, 153.3, 152.3, 143.0, 131.5, 130.7, 129.8, 128.9, 128.6,
126.7, 119.7, 36.5, 30.9, 26.4, 25.7; MS (HRMS) m/z Calcd. for CH1sBrNO™ :
368.0645, [M+H]" found : 368.0649.

1-chloro-6-cyclohexyl-5-phenyl-7H-cyclopenta[c]pyridin-7-one (3r)

Yellow oil (55.7 mg, 69%); Rt = 0.32 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 400 MHz) & (ppm): 8.54-8.53 (m, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.48
(d, J = 7.0 Hz, 1H), 7.42-7.39 (m, 1H), 7.30-7.28 (m, 1H), 7.21 (t, J = 7.0 Hz, 1H),
6.61 (d, J = 7.1 Hz, 1H), 2.32-2.23 (m, 1H), 1.72-1.63 (m, 5H), 1.31-1.24 (m, 2H),
1.21-1.14 (m, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 194.0, 157.7, 155.5, 150.9,
145.0, 142.3, 131.6, 129.7, 129.2, 127.9, 120.8, 115.1, 36.3, 30.9, 26.4, 25.7, MS
(HRMS) m/z Calcd. for CaoH19CINO* : 324.1150, [M+H]* found : 324.1154.
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6-cyclohexyl-7-phenyl-5H-cyclopenta[c]pyridin-5-one (3s)
Yellow oil (56.4 mg, 78%); Rt = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.67 (s, 1H), 8.26 (s, 1H), 7.56 (t, J = 7.3 Hz, 2H),
7.51 (t, J = 7.4 Hz, 1H), 7.43 (d, J = 6.9 Hz, 2H), 7.33-7.32 (m, 1H), 2.57-2.52 (m,
1H), 1.89-1.84 (m, 2H), 1.78-1.75 (m, 2H), 1.68-1.65 (m, 1H), 1.60-1.58 (m, 2H),
1.29-1.19 (m, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 197.2, 155.4, 152.1, 140.4,

140.0, 137.7, 132.3, 129.7, 129.1, 127.8, 115.7, 36.0, 31.0, 26.5, 25.7; MS (HRMS)
m/z Calcd. for Co0H20NO™: 290.1539, [M+H]" found : 290.1543.

- Ph

6-cyclohexyl-7-phenyl-2-(pyridin-3-yl)-5H-cyclopenta[b]pyridin-5-one (3t)

White solid (73.2 mg, 80%); R = 0.30 (petroleum ether/ethyl acetate = 3:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 9.24 (s, 1H), 8.64-8.63 (m, 1H), 8.29 (td, J; = 8.0
Hz, J2 = 2.0 Hz, 1H), 7.74 (d, J = 7.5 Hz, 1H), 7.69-7.67 (m, 2H), 7.58-7.55 (m, 3H),
7.52-7.49 (m, 1H), 7.38-7.36 (m, 1H), 2.78-2.73 (m, 1H), 2.01-1.95 (m, 2H),
1.82-1.80 (m, 3H), 1.71-1.66 (m, 2H), 1.36-1.31 (m, 1H), 1.29-1.23 (m, 2H); 3°C
NMR (CDClIs, 150 MHz) 6 (ppm): 195.8, 167.6, 156.8, 152.6, 150.4, 148.5, 143.6,
134.4, 134.2, 131.1, 129.6, 129.44, 129.42, 128.4, 124.4, 123.6, 118.3, 36.7, 31.0,
26.5, 25.8; MS (HRMS) m/z Calcd. for CasH23N20" : 367.1805, [M+H]" found :
367.1806.
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6-cyclohexyl-1,5-diphenyl-7H-cyclopenta[c]pyridin-7-one (3u)

Yellow solid (59.3 mg, 65%); Rt = 0.34 (petroleum ether/ethyl acetate = 10:1, v/v); tH
NMR (CDCls, 600 MHz) & (ppm): 8.64 (d, J = 4.6 Hz, 1H), 7.87-7.86 (m, 2H), 7.56 (t,
J=7.2 Hz, 2H), 7.52-7.48 (m, 4H), 7.39 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 4.7 Hz, 1H),
2.59-2.54 (m, 1H), 1.87-1.82 (m, 2H), 1.75-1.73 (m, 2H), 1.66-1.63 (m, 1H),
1.60-1.58 (m, 2H), 1.24-1.16 (m, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 196.5,
155.9, 155.0, 154.4, 151.6, 141.5, 136.9, 132.1, 129.7, 129.4, 129.0, 128.1, 127.9,
120.6, 1145, 36.3, 30.9, 26.5, 25.7; MS (HRMS) m/z Calcd. for CyH2NO" :
366.1852, [M+H]" found : 366.1853.

6-cyclopentyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4a)

Yellow oil (55.0 mg, 80%); Rt = 0.41 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.43 (d, J = 5.2 Hz, 1H), 7.64 (d, J = 7.3 Hz, 1H),
7.60 (d, J = 7.3 Hz, 2H), 7.53 (t, J = 7.6 Hz, 2H), 7.47 (t, J = 7.3 Hz, 1H), 7.09-7.06
(m, 1H), 3.07-3.01 (m, 1H), 1.97-1.89 (m, 4H), 1.84-1.80 (m, 2H), 1.62-1.59 (m, 2H);
13C NMR (CDCls, 150 MHz) & (ppm): 196.1, 167.0, 153.9, 151.9, 141.6, 131.2, 129.5,
129.1, 128.6, 128.5, 125.6, 122.1, 36.7, 32.4, 26.6; MS (HRMS) m/z Calcd. for
C19H1sNO™ : 276.1383, [M+H]" found : 276.1387.
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6-cycloheptyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4b)

Yellow oil (56.1 mg, 74%); Rt = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 400 MHz) & (ppm): 8.43-8.42 (m, 1H), 7.64 (d, J = 7.2 Hz, 1H),
7.58-7.56 (m, 2H), 7.53 (t, J = 7.6 Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H), 7.09-7.07 (m,
1H), 2.83-2.78 (m, 1H), 2.02-1.95 (m, 2H), 1.82-1.78 (m, 2H), 1.72-1.68 (m, 2H),
1.61-1.57 (m, 4H), 1.46-1.41 (m, 2H); 3C NMR (CDCls, 100 MHz) & (ppm): 196.3,
167.4,151.8, 151.7, 144.4, 131.3, 129.5, 129.1, 128.6, 128.5, 125.3, 122.1, 37.7, 33.4,
27.9, 27.8; MS (HRMS) m/z Calcd. for C21H2NO™: 304.1696, [M+H]* found :
304.1701.

6-cyclooctyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4c)

Yellow oil (57.9 mg, 73%); Ri = 0.41 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.42 (d, J = 5.2 Hz, 1H), 7.64 (d, J = 7.2 Hz, 1H),
7.58 (d, J = 8.5 Hz, 2H), 7.53 (t, J = 7.6 Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H), 7.09-7.07
(m, 1H), 2.95-2.90 (m, 1H), 2.04-1.99 (m, 2H), 1.80-1.75 (m, 2H), 1.66-1.61 (m, 3H),
1.57-1.53 (m, 4H), 1.48-1.44 (m, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 196.3,
167.4,151.8, 151.5, 145.2, 131.2, 129.5, 129.0, 128.6, 128.5, 125.3, 122.1, 35.1, 32.3,
26.5, 26.4, 26.3; MS (HRMS) m/z Calcd. for C21H22NO™ : 318.1852, [M+H]" found :
318.1856.

(S)-6-(hexan-2-yl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one(4d)/(S)-6-(hexan-3-yl
)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4d°)
Yellow oil (50.9 mg, 70%); Rt = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H

NMR (CDCls, 600 MHz) & (ppm): 8.43 (d, J= 5.1 Hz, 1H), 7.65 (d, J = 7.1 Hz, 1H),
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7.55-7.51 (m, 4H), 7.47-7.45 (m, 1H), 7.10-7.08 (m, 1H), 2.88-2.82 (m, 0.6H),
2.68-2.63 (m, 0.4H), 1.84-1.76 (m, 2.5H), 1.68-1.63 (m, 0.5H), 1.61-1.53 (m, 1.3H),
1.30 (d, J= 7.0 Hz, 1.8H), 1.22-1.15 (m, 2.9H), 0.86 (t, J= 7.5 Hz, 1.8H), 0.81 (t, J=
6.9 Hz, 1.2H), 0.79 (t, J = 7.4 Hz, 1.2H); *C NMR (CDCls, 100 MHz) & (ppm): 196.4,
196.2, 167.3, 167.2, 155.9, 154.2, 152.0, 151.9, 142.7, 141.4, 131.3, 131.2, 131.0,
129.5, 129.3, 128.93, 128.86, 128.74, 128.65, 128.64, 128.54, 128.53, 125.4, 125.3,
122.2, 38.5, 36.0, 34.9, 31.3, 305, 27.0, 22.7, 215, 19.8, 14.2, 14.1, 12.9; MS

(HRMS) m/z Calcd. for C2oH22NO™ : 292.1696, [M+H]" found : 292.1690.
0
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(R)-6-(cyclopent-2-en-1-yl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4e)

Yellow oil (45.9 mg, 67%); Rr = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v);*H
NMR (CDCls, 600 MHz) & (ppm): 8.44 (dd, J1 = 5.3 Hz, J» = 1.6 Hz, 1H), 7.65 (dd,
J1=7.2 Hz, J2= 1.5 Hz, 1H), 7.61 (d, J = 8.5 Hz, 2H), 7.52 (t, J = 7.5 Hz, 2H), 7.47 (t,
J = 7.4 Hz, 1H), 7.11-7.08 (m, 1H), 5.89-5.87 (m, 1H), 5.61-5.59 (m, 1H), 4.00-3.97
(m, 1H), 2.69-2.63 (m, 1H), 2.43-2.39 (m, 1H), 2.23-2.18 (m, 1H), 2.05-2.00 (m, 1H);
13C NMR (CDCls, 150 MHz) & (ppm): 195.8, 167.1, 154.1, 151.9, 140.1, 132.4, 131.7,
131.0, 129.7, 129.3, 128.7, 128.4, 125.4, 122.3, 41.9, 33.0, 30.0; MS (HRMS) m/z
Calcd. for C19H16NO™ : 274.1226, [M+H]" found : 274.1223.

O

(R)-6-(cyclohex-2-en-1-yl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4f)

Yellow oil (48.8 mg, 68%); Rr = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v);'H
NMR (CDCls, 600 MHz) & (ppm): 8.44 (dd, J1 = 5.2 Hz, J> = 1.6 Hz, 1H), 7.67 (dd,
J1=7.2Hz, Jo= 1.6 Hz, 1H), 7.59 (d, J = 7.1 Hz, 2H), 7.51 (t, J = 7.4 Hz, 2H), 7.46 (t,

J = 8.0 Hz, 1H), 7.11-7.09 (m, 1H), 5.79-5.75 (m, 1H), 5.50-5.48 (M, 1H), 3.57-3.52
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(m, 1H), 2.17-2.12 (m, 1H), 2.06-2.01 (m, 1H), 1.97-1.92 (m, 1H), 1.89-1.83 (m, 2H),
1.61-1.56 (m, 1H); 3C NMR (CDCls, 150 MHz) & (ppm): 195.8, 167.2, 154.5, 151.9,
141.2,131.0, 129.7, 129.2, 128.8, 128.4, 128.2, 128.0, 125.3, 122.3, 33.3, 28.4, 24.7,
22.5; MS (HRMS) m/z Calcd. for C2oH1sNO* : 288.1383, [M+H]* found : 288.1380.
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6-benzyl-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4g)

Yellow oil (8.9 mg, 12%); Rt = 0.38 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.50-8.49 (m, 1H), 7.72 (dd, J1 = 7.2 Hz, J, = 1.6
Hz, 1H), 7.70-7.68 (m, 2H), 7.53-7.48 (m, 3H), 7.33-7.30 (m, 1H), 7.27-7.26 (m, 1H),
7.21-7.19 (m, 3H), 7.15-7.13 (m, 1H), 3.87 (s, 2H); 3C NMR (CDCls, 100 MHz) 5
(ppm): 195.9, 167.4, 154.8, 151.9, 138.8, 136.7, 130.9, 130.0, 129.11, 129.06, 128.71,
128.66, 128.5, 126.4, 125.3, 122.4, 29.3; MS (HRMS) m/z Calcd. for C21H1sNO™:
298.1226, [M+H]* found : 298.1224.

6-(naphthalen-1-ylmethyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4h)

Yellow oil (22.6 mg, 26%); Ri = 0.39 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.53 (dd, J1 = 5.3 Hz, J2 = 1.3 Hz, 1H), 7.92 (d, J =
8.2 Hz, 1H), 7.87 (d, J = 7.9 Hz, 1H), 7.75 (d, J = 7.3 Hz, 2H), 7.70-7.68 (m, 2H),
7.50 (t, J = 6.8 Hz, 1H), 7.47 (t, J = 7.6 Hz, 1H), 7.44-7.43 (m, 3H), 7.36 (t, J = 7.7
Hz, 1H), 7.28-7.27 (m, 1H), 7.18-7.16 (m, 1H), 4.31 (s, 2H); 3C NMR (CDCls, 100
MHz) & (ppm): 195.8, 167.3, 155.5, 151.9, 136.2, 134.4, 133.9, 131.9, 130.8, 130.2,
129.2, 129.0, 128.8, 128.7, 127.3, 126.1, 125.8, 125.63, 125.60, 125.5, 123.6, 122.4,
26.7; MS (HRMS) m/z Calcd. for C2sH1sNO™: 348.1383, [M+H]" found : 348.1387.
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6-(2-isopropoxybenzyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4i)

Yellow oil (30.2 mg, 35%); Ri = 0.38 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.49 (dd, J1 = 5.3 Hz, J» = 1.6 Hz, 1H), 7.71 (dd,
J1= 7.1 Hz, J» = 1.6 Hz, 1H), 7.69-7.67 (m, 2H), 7.46-7.42 (m, 3H), 7.16-7.12 (m,
2H), 7.07 (d, J = 7.6 Hz, 1H), 6.84 (d, J = 8.2 Hz, 1H), 6.80 (d, J = 7.7 Hz, 1H),
4.57-4.53 (m, 1H), 3.85 (s, 2H), 1.26 (d, J = 6.0 Hz, 6H); 13C NMR (CDCls, 150 MHz)
d (ppm): 195.9, 167.5, 155.5, 151.8, 137.1, 131.0, 129.8, 129.4, 129.3, 129.2, 128.9,
128.5, 128.0, 127.4, 125.6, 122.2, 120.2, 112.8, 70.1, 24.1, 22.2; MS (HRMS) m/z
Calcd. for C24H22NO,*: 356.1645, [M+H]" found : 356.1648.

6-((2'-methyl-[1,1'-biphenyl]-2-yl)methyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-0
ne (4j)

Yellow oil (54.2 mg, 56%); Rt = 0.37 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.49 (dd, J1 = 5.3 Hz, J» = 1.6 Hz, 1H), 7.68 (dd,
J1= 7.2 Hz, J» = 1.6 Hz, 1H), 7.62-7.61 (m, 2H), 7.45-7.41 (m, 3H), 7.26-7.25 (m,
1H), 7.23-7.22 (m, 2H), 7.20-7.19 (m, 1H), 7.18-7.17 (m, 2H), 7.16-7.14 (m, 2H),
7.13-7.12 (m, 1H), 3.62 (d, J = 16.3 Hz, 1H), 3.53 (d, J = 16.2 Hz, 1H), 2.11 (s, 3H);
13C NMR (CDCls, 150 MHz) & (ppm): 195.4, 167.2, 154.9, 151.8, 141.4, 140.9,
136.60, 136.59, 136.1, 130.7, 130.1, 130.0, 129.8, 129.6, 129.03, 129.0, 128.5, 127.9,
127.6, 127.5, 126.4, 125.7, 125.4, 27.6, 20.0; MS (HRMS) m/z Calcd. for C2sH22NO™:
388.1696, [M+H]* found : 388.1692.
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(S)-7-phenyl-6-(1-phenylethyl)-5H-cyclopenta[b]pyridin-5-one (4k)

Yellow oil (55.2 mg, 71%); Rt = 0.38 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.46 (d, J = 5.2 Hz, 1H), 7.65 (d, J = 7.2 Hz, 1H),
7.57 (d, J = 8.1 Hz, 2H), 7.53 (t, J = 7.4 Hz, 2H), 7.50-7.48 (m, 1H), 7.33 (d, J = 7.4
Hz, 2H), 7.29 (t, J = 7.7 Hz, 2H), 7.20 (t, J = 7.2 Hz, 1H), 7.12-7.10 (m, 1H), 4.23 (q,
J = 7.2 Hz, 1H), 1.70 (d, J = 7.3 Hz, 3H); *C NMR (CDCls;, 150 MHz) & (ppm):
195.8, 167.0, 154.5, 152.0, 143.5, 141.0, 130.9, 129.8, 129.0, 128.9, 128.7, 128.5,
127.7, 126.4, 125.2, 122.5, 36.0, 19.2; MS (HRMS) m/z Calcd. for C2:H1gNO* :
312.1383, [M+H]* found : 312.1388.

(S)-6-(1-(3-ethylphenyl)ethyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4l)
Yellow oil (60.2 mg, 71%); Rt = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 400 MHz) & (ppm): 8.45 (d, J= 5.1 Hz, 1H), 7.66 (d, J = 7.2 Hz, 1H),
7.58 (d, 3 = 7.0 Hz, 2H), 7.54 (t, J = 7.4 Hz, 2H), 7.50 (t, J = 7.3 Hz, 1H), 7.22 (t, J =
7.8 Hz, 1H), 7.17-7.15 (m, 2H), 7.11-7.09 (m, 1H), 7.05 (d, J = 7.4 Hz, 1H), 4.23 (q, J
= 7.2 Hz, 1H), 2.64 (q, J = 7.6 Hz, 2H), 1.70 (d, J = 7.3 Hz, 3H), 1.24 (t, J = 7.6 Hz,
3H); 13C NMR (CDCls, 150 MHz) & (ppm): 195.9, 167.1, 154.5, 152.0, 144.4, 143.5,
141.2, 131.0, 129.7, 129.0, 128.9, 128.6, 128.5, 127.3, 126.0, 125.2, 125.0, 122.4,
36.1, 29.0, 19.3, 15.7; MS (HRMS) m/z Calcd. for C2sH2NO*: 340.1696, [M+H]*
found : 340.1699.

36



(R)-6-(1-(2-bromophenyl)ethyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4m)
Yellow oil (63.2 mg, 65%); Ri = 0.38 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.45 (d, J = 5.2 Hz, 1H), 7.66 (d, J = 7.3 Hz, 1H),
7.58 (d, J = 7.9 Hz, 1H), 7.48-7.46 (m, 4H), 7.45-7.42 (m, 2H), 7.24 (t, J = 7.5 Hz,
1H), 7.12-7.10 (m, 1H), 7.03 (t, J = 7.6 Hz, 1H), 4.50 (g, J = 7.2 Hz, 1H), 1.73 (d, J =
7.2 Hz, 3H); 3C NMR (CDCls, 150 MHz) & (ppm): 195.9, 166.9, 155.4, 152.1, 142.2,
139.3, 132.8, 131.1, 129.9, 129.7, 128.93, 128.9, 128.5, 128.0, 127.4, 125.1, 124.4,
1225, 36.1, 19.7; MS (HRMS) m/z Calcd. for C2:H17BrNO™: 390.0488, [M+H]*
found : 390.0494.

(S)-6-(1-(3-bromophenyl)ethyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4n)
Yellow oil (68.1 mg, 70%); Rt = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) & (ppm): 8.47 (d, J = 5.2 Hz, 1H), 7.66 (d, J = 7.1 Hz, 1H),
7.55-7.52 (m, 4H), 7.51-7.50 (m, 1H), 7.45 (s, 1H), 7.32 (d, J = 7.9 Hz, 1H), 7.24 (d,
J=7.8Hz, 1H), 7.16-7.11 (m, 2H), 4.20 (q, J = 7.2 Hz, 1H), 1.68 (d, J = 7.3 Hz, 3H);
13C NMR (CDCls, 150 MHz) & (ppm): 195.6, 166.8, 154.9, 152.2, 145.8, 140.1, 130.8,
130.7, 130.0, 129.9, 129.6, 129.1, 128.9, 128.7, 126.4, 125.1, 122.64, 122.6, 35.7,
19.1; MS (HRMS) m/z Calcd. for CxHi7BrNO*: 390.0488, [M+H]" found :
390.0490.
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(S)-6-(1-(4-bromophenyl)ethyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (40)
Yellow oil (67.1 mg, 69%); Ri = 0.40 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 400 MHz) & (ppm): 8.46 (d, J = 5.4 Hz, 1H), 7.65 (d, J = 7.4 Hz, 1H),
7.56-7.49 (m, 5H), 7.40 (d, J = 8.6 Hz, 2H), 7.19 (d, J = 8.8 Hz, 2H), 7.11 (t, J = 6.3
Hz, 1H), 4.18 (g, J = 7.9 Hz, 1H), 1.68 (d, J = 7.5 Hz, 3H); 3C NMR (CDCls, 150
MHz) & (ppm): 195.7, 166.8, 154.8, 152.2, 142.5, 140.3, 131.6, 130.8, 129.9, 129.5,
129.0, 128.9, 128.7, 125.1, 122.6, 120.3, 35.6, 19.1; MS (HRMS) m/z Calcd. for
C22H17BrNO™: 390.0488, [M+H]"* found : 390.0490.

(S)-6-(1-(4-acetylphenyl)ethyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4p)
Yellow oil (61.8 mg, 70%); Rt = 0.34 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.47 (d, J= 5.2 Hz, 1H), 7.88 (d, J = 8.3 Hz, 2H),
7.65 (d, J = 7.2 Hz, 1H), 7.57-7.50 (m, 5H), 7.40 (d, J = 8.3 Hz, 2H), 7.13-7.11 (m,
1H), 4.28 (g, J = 7.2 Hz, 1H), 2.57 (s, 3H), 1.72 (d, J = 7.2 Hz, 3H); 3C NMR (CDCls,
150 MHz) & (ppm): 197.8, 195.6, 166.8, 155.1, 152.2, 149.0, 140.0, 135.5, 130.7,
130.0, 129.0, 128.9, 128.8, 128.7, 127.9, 125.1, 122.6, 36.0, 26.6, 19.0; MS (HRMS)
m/z Calcd. for C24H20NO>": 354.1489, [M+H]" found : 354.1492.
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ethyl (S)-4-(1-(5-oxo-7-phenyl-5H-cyclopenta[b]pyridin-6-yl)ethyl)benzoate (4q)
Yellow oil (77.6 mg, 81%); Rs = 0.38 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 400 MHz) & (ppm): 8.47 (d, J = 5.2 Hz, 1H), 7.97 (d, J = 8.2 Hz, 2H),
7.66 (d, J = 7.3 Hz, 1H), 7.56-7.50 (m, 5H), 7.38 (d, J = 8.3 Hz, 2H), 7.13-7.11 (m,
1H), 4.36 (g, J = 7.1 Hz, 2H), 4.27 (q, J = 7.2 Hz, 1H), 1.71 (d, J = 7.2 Hz, 3H), 1.38
(t, J =7.2 Hz, 3H); *C NMR (CDCls, 100 MHz) § (ppm): 195.6, 166.8, 166.6, 155.0,
152.2, 148.7, 140.1, 130.7, 130.0, 129.8, 129.0, 128.9, 128.75, 128.71, 127.6, 125.1,
122.6, 60.9, 36.0, 19.0, 14.4; MS (HRMS) m/z Calcd. for CzsH22NO3*: 384.1594,
[M+H]" found : 384.1589.

ethyl (S)-2-(1-(5-oxo-7-phenyl-5H-cyclopenta[b]pyridin-6-yl)ethyl)benzoate (4r)
Yellow oil (46.8 mg, 53%); Ri = 0.37 (petroleum ether/ethyl acetate = 10:1, v/v); H
NMR (CDCls, 600 MHz) 6 (ppm): 8.44-8.43 (m, 1H), 7.71-7.68 (m, 2H), 7.60 (d, J =
7.8 Hz, 1H), 7.40-7.37 (m, 4H), 7.36-7.33 (m, 2H), 7.21 (d, J = 7.7 Hz, 1H),
7.14-7.11 (m, 1H), 5.00 (g, J = 7.2 Hz, 1H), 4.11 (q, J = 7.2 Hz, 2H), 1.69 (d, J = 7.2
Hz, 3H), 1.23 (t, J = 7.1 Hz, 3H); 3C NMR (CDCls, 100 MHz) § (ppm): 196.3, 168.1,
166.9, 151.9, 144.5, 1415, 131.7, 130.4, 130.2, 129.5, 129.1, 128.9, 128.4, 126.2,
125.2, 122.6, 61.0, 33.3, 20.5, 14.2; MS (HRMS) m/z Calcd. for CasH22NOs™:
384.1594, [M+H]" found : 384.1592.
0 0

AN Me
e

N Me

O

(S)-6-(3-oxobutan-2-yl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4s)
Yellow oil (38.8 mg, 56%); Rt = 0.33 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 400 MHz) & (ppm): 8.50 (d, J=5.2 Hz, 1H), 7.73 (d, J = 7.3 Hz, 1H),

7.62 (d, J = 7.0 Hz, 2H), 7.54 (t, J = 7.3 Hz, 2H), 7.52-7.49 (m, 1H), 7.17-7.15 (m,
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1H), 3.70 (q, J = 7.1 Hz, 1H), 2.15 (s, 3H), 1.45 (d, J = 7.2 Hz, 3H); *C NMR (CDCls,
100 MHz) & (ppm): 206.9, 195.1, 166.9, 155.7, 152.2, 137.2, 130.3, 129.4, 129.3,
128.8, 128.7, 122.7, 44.2, 28.4, 15.5; MS (HRMS) m/z Calcd. for CigHi1sNOZ* :
278.1176, [M+H]* found : 278.1174.

methyl (R)-2-(5-oxo-7-phenyl-5H-cyclopenta[b]pyridin-6-yl)propanoate (4t)
Yellow oil (39.6 mg, 54%); Rt = 0.31 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 600 MHz) & (ppm): 8.50-8.48 (m, 1H), 7.72 (dd, J1 = 7.2 Hz, J, = 1.5
Hz, 1H), 7.64 (d, J = 7.0 Hz, 2H), 7.54 (t, J = 7.4 Hz, 2H), 7.50 (t, J = 7.4 Hz, 1H),
7.16-7.14 (m, 1H), 3.80 (g, J = 7.2 Hz, 1H), 3.64 (s, 3H), 1.49 (d, J = 7.2 Hz, 3H); 3C
NMR (CDCls, 150 MHz) & (ppm): 194.7, 173.1, 166.9, 154.6, 152.1, 136.9, 130.4,
130.1, 129.3, 128.9, 128.8, 125.1, 122.6, 52.4, 35.6, 16.3; MS (HRMS) m/z Calcd. for
CisH16NO3* : 294.1125, [M+H]* found : 294.1128.

(S)-6-(1-(4-methoxyphenyl)ethyl)-7-phenyl-5H-cyclopenta[b]pyridin-5-one (4u)
Yellow oil (62.4 mg, 73%); Rt = 0.41 (petroleum ether/ethyl acetate = 10:1, v/v); *H
NMR (CDCls, 400 MHz) § (ppm): 8.45 (dd, J1= 5.3 Hz, J2= 1.6 Hz, 1H), 7.63 (dd, J1
= 7.2 Hz, J,= 1.6 Hz, 1H), 7.59-7.56 (m, 2H), 7.55-7.53 (m, 2H), 7.52-7.50 (m, 1H),
7.24 (d, J = 8.4 Hz, 2H), 7.11-7.08 (m, 1H), 6.82 (d, J = 8.8 Hz, 2H), 4.18 (q, J = 7.2
Hz, 1H), 3.78 (s, 3H), 1.67 (d, J = 7.3 Hz, 3H); 3C NMR (CDCls, 100 MHz) § (ppm):
195.9, 167.0, 158.1, 154.1, 152.0, 141.2, 135.6, 131.0, 129.7, 129.0, 128.8, 128.7,
128.6, 125.2, 122.4, 113.9, 55.3, 35.3, 19.3; MS (HRMS) m/z Calcd. for Co3H2oNO-":
342.1489, [M+H]" found : 342.1483.
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(S)-2-cyclohexyl-3-phenyl-1-(pyridin-3-yl)propan-1-one (9)

White solid (40.3 mg, 56%); Rs = 0.43 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDCls, 400 MHz) § (ppm): 9.08 (s, 1H), 8.74-8.73 (m, 1H), 8.14-8.11 (m, 1H),
7.41-7.38 (m, 1H), 7.24 (t, J = 7.6 Hz, 2H), 7.17-7.13 (m, 3H), 3.43-3.78 (m, 1H),
3.36-3.30 (m, 1H), 3.18-3.12 (m, 1H), 1.89-1.86 (m, 1H), 1.79-1.75 (m, 1H),
1.66-1.55 (m, 3H), 1.50-1.47 (m, 1H), 1.28-1.23 (m, 1H), 1.15-1.09 (m, 2H),
1.04-1.00 (m, 1H), 0.90-0.81 (m, 1H); 3C NMR (CDCls, 100 MHz) & (ppm): 198.3,
152.5, 148.9, 143.2, 135.9, 132.8, 128.3, 128.2, 126.3, 123.8, 47.3, 43.0, 42.8, 31.6,
30.9, 26.5, 26.3; MS (HRMS) m/z Calcd. for C20H24NO™ : 294.1852, [M+H]" found :

294.1849.
O O

\

(R)-2-cyclohexyl-1-phenyl-3-(pyridin-3-yl)propane-1,3-dione (10)

White solid (22.3 mg, 29%); Rr = 0.30 (petroleum ether/ethyl acetate = 4:1, v/v); H
NMR (CDCls, 400 MHz) § (ppm): 9.21 (s, 1H), 8.76-8.75 (m, 1H), 8.30-8.27 (m, 1H),
8.01 (t, J = 8.2 Hz, 2H), 7.58 (d, J = 7.4 Hz, 1H), 7.47 (t, J = 7.7 Hz, 2H), 7.42-7.39
(m, 1H), 5.13 (d, J = 9.4 Hz, 1H), 2.72-2.63 (m, 1H), 1.72-1.66 (m, 4H), 1.40-1.26 (m,
4H), 1.16-1.05 (m, 2H); 3C NMR (CDCls, 100 MHz) & (ppm): 195.2, 194.5, 153.5,
149.8, 137.1, 136.4, 133.9, 132.6, 129.1, 128.8, 123.9, 64.6, 39.9, 31.9, 31.8, 26.3,

26.2; MS (HRMS) m/z Calcd. for C20H22NO." : 308.1645, [M+H]" found : 308.1640.
O

\

6-cyclohexyl-7-phenyl-6,7-dihydro-5H-cyclopenta[b]pyridin-5-one (11)
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Colorless oil (66.9 mg, 92%); Ri = 0.34 (petroleum ether/ethyl acetate = 4:1, v/v); *H
NMR (CDCls, 400 MHz) & (ppm): 8.79 (d, J = 4.7 Hz, 1H), 8.05 (d, J = 7.7 Hz, 1H),
7.36-7.33 (m, 1H), 7.30 (d, J = 7.6 Hz, 2H), 7.24 (t, J = 7.3 Hz, 1H), 7.12 (t, J = 7.2
Hz, 2H), 4.50 (d, J = 3.5 Hz, 1H), 2.83 (t, J = 3.9 Hz, 1H), 2.19-2.11 (m, 1H),
1.75-1.63 (m, 4H), 1.52-1.49 (m, 1H), 1.35-1.21 (m, 5H); 3C NMR (CDCls, 100
MHz) & (ppm): 206.7, 175.4, 156.4, 142.7, 131.7, 130.3, 129.1, 128.1, 127.1, 123.1,
63.2, 50.5, 40.6, 31.0, 29.1, 26.6, 26.4, 26.3. MS (HRMS) m/z Calcd. for C2oH22NO" :
292.1696, [M+H]" found : 292.1692.
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10. 'H and 3C NMR spectra for substrates and products
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B 470F MS: 02264 to 0 4838 min from Sample 8 [XD-SM-1B] of 20211015 (recalibrated0 1) wiff different calibrations (DucSpray (3} Max 3 .88 ops.
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B .70F MS: 0.9997 to 1.0230 min from Samgle 11 (X0-SM-1E) of 20211015
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I ~TOF MS: 0.2208 to 0.3255 min from Samgle 18 (XD-SM-11) of 20211015 (recalibrated0s) frecaliorated) wiff Max 4328 cps.
8=7.01847066929502870e-004, t0=2 841022067784823220e-002 (DucSpray ()}
208.0067
4208
<0ee Formula .. | Calculated miz (Da)| mDa Error [ ppm Error | DBE
1 CHISNIOTF3 | 238085 00387 01626 8
28e2 2 H8 N10 02 F3 238 0856 00441 01852 [
2222 3 |csAtnTozrz  |2se0es s |-0est s
4 C6 H16 O7 F2 238.0858 -0.161 -0.6763 -2
e o 5 H1g N2 012 238.0854 02741 TI8TE 7
2268 3 CI0F11N402F | 238.086 0355414928 7
soee | j BN OMe 7 C15 H12N 02 238 0862 Joses1 | 23318 108
2868 N7 1i
28e8
8 2428
; 2.2e8
% 20e8
E
1868
1,808
1.4e8
128 239.0899
10=8
8.0e5
€ 0e5
4088
2088 fe«s
1
° 210 218 220 225 220 235 240 245 250 255 200 205 27m
m/z, Da
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— OO OO OO OO0V TrFn ANANO — O QN TN N~ N~
roieo P R M o g o S Shievel O X0 40 00 0.0 - ONEN
O\ OO0 OO 00 OO OO OO o000 0 (o B o Mo | Lovmn 358 oo | 8o K oo (8 o= i o=
Ao RO B el el gy —Doooed
[
! 1 T
|
L]l .
1 m‘ ' ‘ |
(0]
e
l N
P
N
1k e
CDCls, 600 MHz
|
|
|
A = g, i 1 Iy
S on < ooonoon o0 o 2]
e S o < = =
Lo B = ol o o
T T T T T T T T T T T T T T T T T T T T T T T T T T

6.5 5.0
f1 (ppm)

51



o Ccnon AN on
~ OO MNOVO;n O —= & \O > <t ol <
vy OTOWVMOOVE-O —~ <t O\ < — OO vy v el
< —TANTNOOE FTASS L A o ®
O SOV VAN LT L o b
~ vriwviton o on NN o— v\ o~ \0 o0 < o
—_— ot g g gt p— g p— p— p— NI~~~ o ol —
| S N SSiNee——— NS | | |
0
()
.
N
1k Me

CDCl;, 600 MHz

T T T T T T T T T T T T T

100 80 60 40 20 0
f1 (ppm)
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B TOF MS: 0.9160 to 0.9532 min from Sample 19 (XD-SM-N-PR) of 20210913 {recalibrated1).wiff different calibrations (DucSpray ()) Msx. 4.428 cps.

2501229
4428

4288
40e8

Formula.. | Calculated miz (Da)] mbDaError | ppmError | DBE
2828 1 C17HIGN O 2501226 02892 ~1.1565 105
2ce8 0 2 H10 N16 0 2501218 0.5508 22022 4

2888 1k Me

51.1276

Intensity, cps

&.0e5
6.0e5
40e5

200 52.1298

225 220 235 240 245 250 255 280 285 270 275
miz, Da
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I +TOF MS: 0.3255 to 0.3301 min from Samgle 19 [(XD-SM-1L) of 20211015 {recalibrated05). wiff Max. 478 cps.

8=7. )e-004, 10=2 (DucSeray ()
478 2041387
4.0e8 Formula ... Calculated m/z (Da)| mDa Error | ppm Error | DBE
4408 1 CIHI4 I3 02 264.1367 00533 |-0.3534 35
cnes 2 H25 N2 012 F 264.1386 0.0356 0.362 BT
3 C4 H20 N6 O7 2641387 D0%67___| 03738 2
#0s2 4 CS HI7 N7 02F3 264138 03341 | 12651 05
28e8 9 5 C6 Hz3 07 F3 764139 03395 | 12855 5
18e8 = L C18H18 N O 2641382 0.4092 1.5492 105
s | = C0F1B N4 O2F2 | 264.1392 0539 |-2.0214 3
N7 C13HITN4OF 264.138 06089 23058 7
3268 1 C15 19 N 02F 2641394 07337 | 27717 65
3.0e8
2388
& 26
Z  24e8
E 22e8
20e8
1.808
1808 bes 1425
1.4e8
1.2¢8
1.0e8
8.0e5
6068
4008
2068 1487
M . |
240 242 244 248 248 250 252 254 258 258 200 202 284 2868 288 270 272 274 2re 278 280 282 284 288 288 230
miz, Da
0o T N = O O 8 X~ MmX
Q 383SE8S83S8RATE
F ARITFRIEIIEFAAAAS
S 0000000~ s
| Sy NN e el —
=
o
O
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S
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CDCl;, 600 MHz
1
1 1
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R y e L
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< > 2 Se=CC
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+TOF MS: 0.5022 to 0.5301 min from Sample 20 (XD-SM-1M) of 20211015 different D pray () Max 3.1e6 cps.
see 2120318
28e8
Formula ... Calculated miz (Da)| mDa Error | ppm Error | DBE
28e8 1 C2ZHENTOF2S 2140317 -0.2126 -0,9935 25
2 C3H1Z08F2S 214.0317 0218 10187 3
s 3 HY N3 08 F 2140317 02338 |-1.0824 25
4 CTHIN4OFS 214.0319 -04124 -1.9269 3
0 5 C4HANT D4 2140319 04281 | -2.0006 65
228 B CEH10 08 2140319 04335 |-20257 1
‘ = = 7 C9HE N 03 F2 214031 04739 22142 65
20e8 . g 8 CIZHBNOS 2140321 06121 |-28802 95
1.8e¢ im
1.8e8
1.4e8
1268
1.0e8
80e5
8.0e5
0= 2150333
2068
216.0271
00 b
198 198 200 202 204 208 208 210 212 214 218 218 220 222 224 226 228 230 232 224
miz, De
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i‘ ' +TOF MS: 0.2929 to 0.3208 min from Sample 22 (XD-SM-1R) of 20211015 (recalibrated07). wiff Max 3 5e5 cps.
a=7. 320e-004, 10=4. 02 (DuoSpray (). subtracted (0.023 to 0.033 min)
2420284 Formula ... Calculated m/z (Da)| mDa Error | ppm Error | DBE
3408 1 CSH1306F2C1 242,063 00758 [0.3139 2
2 |canTNTOF2CI | 2420363 00813 |0.3%2 38
) 3 HiNI2F2S 2420365 01179 |-04874 3
COHEN4OFCI 242.0365 -0.1183 -0.4891 3 ¢
080 CHI0NSO5F2S _ [242.0365 01233 |-050% B
A C17H6 02 2420362 0.169 06984 5
H12N306F3CI 242.0361 0.2757 1.1393 55
26e8 CSHSNOF S 242.0367 0317743127 |78
[¢] Cl4HaN O Cl 242.0367 03181 |-1.3144 105
2408 CEHITN2OSFS | 242037 03231 [1.338 2
R CEH13N303SCI | 24203 03325 [1.0741 15
22e8 ¢ P C2H2N1203 242.0367 03335 13119 |8
! N C3 HB NS 08 242.0367 -0.3389 -1.4001 25
w = Ip C12HS N3 02F 2420% oes  [18238 15
| o 18e5 C10HENES 242.0369 05175 -2.1381 1
= CHI2NG03FSCI_|2420358 05323 21994 2
1§ 1ees C7 H4 N6 0272 242.0358 05685 23491 B
£ C4HS N6 03 F3 242.0269 05743 |-23729 |4
1405
1.2e5
2440349
1.0e5
8.0es
anet 243.0401
4 0es
20e4)
00 ] l = i
28 230 232 234 238 238 240 242 244 248 248 250 252 254 258 258
miz, Ds
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-176.4519
149.7662
1
3
131.3174
129.7500

|
|
|

CDCls, 600 MHz

Intensity, cps

+TOF MS: 0.8137 to 0.8416 min from Sample 13 (XD-LIANBPY-SM) of 20210712 i . wif different calibrations (DucSpray ())

S 2851024

Max. 4.4¢8 cps.

Formula ...

Calculated m/z (Da) mbDa Error

ppm Error

DBE

1 C19H13N20

285.1022 0.1604

0.5626

145

2.8e6 2 C4 HO N14 02

285.1027 -0.3421

-1.2001

75

3 CS H15 N7 07

285.1027 -0.3475

-1.218

N 1t

22e8

20e8

286.1058

7.1085
L

miz, Da

59

295 300 205
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Intensity, cps

4.4e8
4.2e8
4.0e6
3.8e6
3.6e8
3.4e8
3.2¢6

2866
2.4e8
22e6

2.0e8

1628
1428
1.2e8
1.0e8
8.0e5
8.0e5
4.0e5

2.0e5

+TOF MS: 0.5853 to 0.5398 min from Sample 29 (XD-SM-2-PH) of 20210827 (recslibrated11).wiff different calibrations (DuoSpray ()

284.1073

Max. 4 426 cps.

Formula ...

Calculated miz (Da)

mbDa Error

ppm Error

C20H14NO

284.1089

-0.2392

-0.8419

145

C4 H14 NS 068

284.1081

0.5955

2.0961

25

C3H8N16 0

284.1081

0.6009

2115

-~

C5 H10 N13 02

284.1074

-0.7417

-2.6109

75

5 C6 H16 N6 07

284.1074

-0.7471

-2.6298

$85.1113

86.1123

8.4330
8.4240
-7.6561
7.6439
7:5733
7.5704
7.5588

5562
7.5470
7.5347
17:5213
.7.4883
17.4761
17.4640
17.2694
17.0926

270

275

285
miz, Da

7.0839
7.0804
17.0716
2.6717
1.9352
1.9289
1.9139

295 300

305

(1.6785
11.6516
1.6268
11.3043

310

1.2665
1.2401
-1.2180

[

—

W

CDCls, 600 MHz

6.0 4.5
f1 (ppm)
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110 80 60 40 20 0
f1 (ppm)

140

l +TOF MS: 0.2278 to 0.2557 min from Semple 23 (XD-PART2-34) of 20211015 frecalibrated08) wiff Max 3.8e8 cps
a=7.0 . 10=4 (DuoSpray ()

290.1845
3868 Formula ... | Calculated miz (Da)] mDa Error| ppm Error | DBE
C6 H22 W6 07 20,1544 0.0511 0.1763 Kl
CSH16 N13 02 2501544 00565 0.184% a5
C14H26045 2501546 01328 |-04577 2
C20F20N0 2801538 0558t 1827 s
H2ENE 0105 2501551 05407 | 22084 05

w
oo [ra] =

Intensity, ops
&
5

1.0e8 281.1571
5.0e5
6.0e5
4085

20et)y

miz. Da
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I +TOF MS: 0 3788 to 0 4045 min from Sample 23 (XD-QUE-2-F) of 20210105 wiff Max. 4.5e8 cps.
5=7.018042724211724702-004, t0=-1.78217141742657090e-002 (DusSpray 0}

4Eem 2081442
Py Formula ... Calculated miz | mDa Error pom Error | DBE
’ 1 C11H2306F3 308.1441 0.075 02436 -1
4208 2 CIOHI7NTOF3 308.1441 0.0804 0.261 45
4068 [ [cisnienaor2 308.1443 01183 3871 8
4 €9 H20 N6 06 306.1438 03158 1.0251 3
2800 5 |caonmsnor 3081445 0319 10354 115
3068 & C4HIGNG 0BF 308.1436 05156 16734 s
een 7 CH20 N9 07 F2 308.1448 06272 20356 45
[ C23HIBN 308.1433 08238 26735 155
228 9 C6H21 N6 OTF 308.145 0827 26838 E]
3.0e0
2.8e8
- 288 3951502
E,. 2428
=
B 22e6
E  20e8
186
1.6e8
1.4e0
1.2e0
1.0e8
B.0eS
6.0e5
¥
4.0e5
20e5
00 1 | L
275 230 285 290 295 300 305 310 Nns 220 325 330 335 240 345 350
m/z, Da
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f1 (ppm)

I +TOF MS: 0.1083 to 01255 min from Sample 10 (XD-QUE-3-F) of 20210105 wiff Max. 2.0a8 cps.
5=7.01904130880008500=-004, 0=-1.17527721957188320e-002 (DucSpray )

308.1440

Intensity, cps

20e8 Formula ... Calculated m/z. mDa Error ppm Error DBE
| o8 'C9 H20 N6 06 308.1438 01158 0376 3
C6 H26 N8 F Br 308.1442 -0.2336 -0.7569 3
1888 CTHI2NOSFBr 308.1442 -0.2382 -0.7764 -85
e C4HISNS OBF 3081436 03156 10243 05
C11 H27 NS Br 308.1444 -0.433 -1.4072 0.5

1.8¢8 6 C20HISNOF 3081445 0519 16845 15
7 C23HIEN 308.1433 06238 20245 155

1o B |CIBHITHAF 308.1431 0823 26728 12

1.4e8 0 C10H31 N 04 Br 308.143 0.5036 29326 5

1.3e8

1.2e8

1128

1.0e8

9.0e5

B80e5

7.085

8.0e5

505

4088 309.1500

2085

20e5

1.0e5)

00 I L | L L
280 292 294 2968 288 200 302 304 308 208 310 312 314 318 318 320 322 324 328 328 330
miz, Ds.

65



01T’
ISYTT
19LT'1
€50€'T1
1LEETH

EG.:ff\‘ )

0LY9 T
8089 T+
S60L T —
LT8L T
8P18°1]
Z8L8'1
860611
TIv6'T
1509°T
L979°C
€5€9°C

e

v8LOLy o

LI60°L
7960°L1
9601"L1
£50T°L
CLCT LA
06¥T'L
8897 L1
9ts m.n:

I8SC°Ly —

N@@m.h/v —

ObLS L]
6285 L]
€886/
GS.L
0K99°L
ﬁ:ﬁ
90€H'8

——

o

3d

CDCls, 400 MHz

ST
207
+80°7
101

=00°[

2.0 1.0 0.0

3.0

4.0

f1 (ppm)

5.0

7.0 6.0

8.0

9.0

T0VLST
0vTS 9T~
L£66°0€”.
s8zs9¢/

$868°9L
901T°LL
LTCELL

—

POIL'STI
Se98°SI1
189T°CCI
£69T°SCI
06LT°LTT
SYOT LTI
LTvL™8T1
1890°T€1
8ECT'IEI
9209 Tr1
ELE]TIST
LEVT TSI
109¢°C91"
LOTT Y91

6887991

S666°S61—

e———ee— e

CDCls, 600 MHz

——

180 160 140 120 100 80 60 40 20
f1 (ppm)

200

66



l +TOF MS: 0.3348 to 0 3580 min from Samgple 11 (XD-QUE-4-F) of 20210105 (recalibrated02) wiff Max. 1.5e8 ops.
8=7.0190 = '8180e-002 (DuoSpeay ()}
2081443 Formula ... Calculated m/z mbDa Error ppm Error
e 1 CTH3ZN OS F Br 308.1442 0.0807 0.1571 35
™ 2 C6 H26 NG F Br 308 1442 0.0681 02145 3
! 3 |criH27 NS Br 308 1444 01338 0.43% 05
4 C20HISNOF 308.1445 0218 207108 115
1ae0 5 |conzomeos 3081438 04158 1,349 3
o] ] C4HIGNI OB F 308.1436 06156 1.8979 05
1268 7 CBH21 NG OT F 308.145 0727 23594 K]
| Q . 8 CI0H1BN1002 308.1452 09214 29902 8
T=e N 9 C23HIEN 308.1433 09238 29981 155
1.0e8
w ()
9.0e5
o ¥
S 80es
=
B 70
6.0e5
5.0e5
208.1478
4005
3.0e5
2.0e5
1.0e5
" |
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+TOF MS: 0.2697 to 0.2976 min from Sample 22 (XD-QUE-2-CF3) of 20210105 frecalibrated07) wif Max. 5.425 cps
=7.0189787 w=2 1 (DuoSpeay )
5405 358 1415
Formula ... Calculated m/z | mDa Error ppm Error DBE
2.0s8 1 C21H19NOF3 3581413 -0.0255 -0.0714 1ns
. 2 C20 H22 06 358141 0.2098 0.5858 10
3 C19H1BN7 O 358141 0.2152 0.601 155
Py 4 C15SH21 N3 06 F 3581408 0.4098 1.1437 6.5
5 C14H1SN10OF 3881408 0415 1.1587 12
[ CTH21N6OTF3 3581418 -0.5335 -1.4897 -1
40e5 7 €10 H20 N6 08 F2 3581408 06093 1.7015 3
8 C11 H16 N10 02 F2 358.142 -0.7278 -20324 8
9 C12H22 N3 07 F2 358.142 -0.7333 -2.0475 25
3 Be5 10 C5HI9N9 06 F3 358.1404 0.8081 22563 05
1 C16 H17 N7 02 F 358.1422 -0.9276 -25802 15
12 C1TH2307F 358.1422 -0.933 -26053 6
2085
25e5
2065
1.8e8
g0 1458
1088
50e4
]
00 n | i L L
335 240 245 350 355 360 265 an a7 380 285 350
miz, Da
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l +TOF MS: 0.0837 to 0.1069 min fom Sample 17 (XD-QUE-3-GL) of 20210105 (recalibrated04) wiff
&=7 01902507 467987570e-004, 10=-1.90176883288651760e-002 (DuoSpray ()

Max_ 8 9e5 cps.

£.8e5 324 1153
8.Bes Formula ... Calculated miz mDa Error ppm Error DBE
1 'C6 H21 N6 07 CI 324.1154 -0.1765 05446 -
80e 2 C9H18 N5 08 3241149 0.3106 0.9586 3s
- 3 C20HIgNOCI 3241149 03314 1.0226 1.5
4 C23H16 02 3241144 0.8186 25258 16
7,085
825
8.0e5
5 Bl
8 5.0e5
’é 4.5e5
E 4085
3.5e5
20e8 3261118
28e5
20e5
1.5e5
10685 228.1191
50e2l
00 1 L i | l " 1L
210 312 314 318 318 320 322 24 328 32 330 332 234 338 38 240
miz, Da
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—F ANAQASCOCOOTONT— NN ULTONWUL TN OAAN—A v
N U T O OVOAANNVV FTAANSDH A OCVOVMN—O\O on —
TITOLYINARA=SSOS VLVOANXRXREFE VOV MANN
) IS s PR i o A i e g A 2

Il Do, x

« ()

(o}
} CDCl3, 600 MHz

\

LA

T T T T T T

7.0 5.5 4.0 2.3
f1 (ppm)

70

1 AN S — I
S | @) Y =] W o~ - QN
S eee S S et
= mOLeL o oL en
S

1.0



—195.8818

Cl
CDCl;, 600 MHz
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36.5432
31.0023

!
/

~26.5006
\25.7238

Intensity, cps

T T T

170 140 110 80
f1 (ppm)

+TOF MS: 0.2878 1o 0.2084 min from Sample: 12 (XD-QUE-4-CL) of 20210105 wiff
2=T.019046722394311402-004, 10=-2.819221394075712702-003 (DucSeray ()

178

1808

1.5¢8

148

138

12e8

2241144

Max. 1.726 cps.

Formula ...

Calculated m/z

mba Error

ppm Error

C23H16 02

3281144

-0.0813

-0.2508

C4H19 NI OB CI

32e 1141

0.2861

08212

-05

C20H18NOCI

324.1149

-0.5685

-1.7541

1.5

CH H18 N5 08

3241148

-0.5893

-1.8181

s

C7 H16 N8 O7

3241138

07533

23244

e[ efe [ ]=

CIBH17 N4 CI

3241138

07741

2.3884

12

261132

325.1207

3271175

316 318 20 a2 324 a2e 228
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I +TOF MS: 0.3089 to 0.3348 min from Sample 24 (XD-PART2-3H) of 20211015 {recalibrated08) wift Max 2328 cps.
8=7.0184£101 , t0=2 63799551 (DuoSpray ()

304.1700

2108 Formula ... Calculated m/z (Da)| mDa Error | ppm Error
2068 1 CEH1EN1302 30417 00935 [-0.3074 [
2 |crRzansor 30417 00988 |-03251 a
1e=e 3 C15H2B04 S 3041702 -0.2829 -093 2
1368 4 |czinzno 3041695 0.409 13448 s
5 |Haeno1es 304 1684 0564 [ 17965 EES
1= B H24 1205 S 3021707 07854 |-25828 =
1608 7__|cHaoNsoi0s 304.1707 07908 |26 0s
158
1408
1.2e8
» 1288
S e
=
€ 10es
£
5.0e5
8.0e8
7.0e5
6.0e5
5.0e5
a0e5 305.1743
3.0e5
208
1.0e%
. . | |
284 296 298 300 202 304 306 208 310 312 314 31e 318
m/z, Da
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TEF X ROTSNAC SO S QeS80 aVovied B2 10 10N ol el eliel
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CDCl;, 400 MHz
|
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f1 (ppm)
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Intensity, cps

T

110

f1 (ppm)

+TOF MS: 0.2557 to 0.2097 min from Sample 20 (XD-QUE-3-OME) of 20210105 (recalibrated0t). wif
5=7.0189757547 . 10=-2. 282229248 1 (DuoSpray 0)

2408 220.1648

2360
2268
21e8
20e8
1.9e0
1.8e8
17e8

Max. 2.425 cps.

Formula ...

Calculated m/z

C18HSN20 CI

320.1649

mDa Error ppm Error | DBE
-0.1928 -0.6022 7

C7 H24 N6 08

320.185

-0.2135 -0.6669 -1

C21 H22N 02

320.1845

02944 08195 1.5

rs Py Y] B

C2H25N10 06 CI
C4H27TNTOTCI

)

320.1641
320.1855

0.6419 20049 5
07007 21887 5

21,1700

m/z. Ds
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B .TOF WS- 08270 to 0 7342 min from Sample 13 (XD-QUE-4-OME) of 20210105 wiff differant calibrations (DusSpesy ()) Max. 4.08 cps.
320.1040
21e8 Formula ... Calculated m/z | mbDa Error ppm Error DBE
2068 1 C21 H22 N 02 320 1645 00044 02948 [
E ClgH25NZ 0 CI 320.1649 03928 12268 7
1o 3 |crH2ane08 320,165 04138 12916 Kl
1308 ) €2 H25 N10 06 CI 3201641 04418 13803 s
5 CAH2TNT 07 CI 320.1655 “0.8007 ELE 55
17e8 3 C5H22 N9 07 320,163 0.9291 2902 05
18e8 7 C16 H23NS CI 3201636 0.9498 29668 75
1.5e8
148
1.3e8
a 1.2e8
;: 1.1e8
E 1.0e8
T 5088
8.0e8
T.0eS
€.0e5
5.0e5
[21.1688
4.0e5
30e5
20e5
1.0!5. ) ) M
oo 295 200 305 310 315 320 328 330 335 240 345 350
m'z, Da
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-196.3145
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Intensity, cps

T T T T T

170 140 110
f1 (ppm)

T T

+TOF MS: 0.3348 to 0.3580 min from Sample 8 (XD-PRODUCT-N-PR) of 20210914 (recalibrated2) wiff

4.0e8

8.0e5
6.0e5
4.0e5

2085

T T

80

60

40

Max 4128 cps

0e-004, 10=-3 7415170001 (DuoSpray ()
2322018
Formula ... Calculated m/z (Da) | mbDaError | ppm Error | DBE |
i €9 H23 N6 07 3322013 0.2009 0.6048 -1
2 CBH22N1302 3322013 02063 0621 45
3 C23H2E N O 3322008 0.7088 21339 15
3332048
. Lol | .
314 318 318 320 322 324 328 328 330 332 334 338 338 340 342 344 348 348 350 382
miz. Ds
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B .7OF MS: 0.8881 10 0.9113 min from Semple 8 (XO-PRODUCT-&-T-BU) of 20210814 (recalibrated 1) wiff different calibrations {DucSpray ()

Intensity, cps

Max 13¢5 cps.

1 sen 2482162
1.8e5 Formula ... Calculated miz (Da) | mDaError | ppm Error | DBE
1.7e5 1 C24H28NO 346.2185 -0.3411 -0.9854 15
2 €3 H34 N2 011 3462157 0.4881 14099 5
185 3 €8 H28 N9 06 3462157 04935 14255 05
4 C3Hz4 N13 02 346217 08437 2437 45
1565 5 C10 H30 N6 07 346217 08431 24526 E]
6 C22H26 N4 3462151 1.0015 2.8927 12
1.4e5
1.348
1.2¢8
1.1e5
1,065
9.084
8.0e4
7.084
6084
5.0e4 ha7 2194
4.0e4
3.0e4
2084
1088 8.2239
1
B s
miz, Da
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Intensity, cps

110
f1 (ppm)

+TOF MS: 1.2136 to 1.2415 min from Samgle 25 (XD-PART3-3M) of 20211015 (recalibrated 10} wiff different calibrations (DucSpray (). subtracted (0.056 to 0.084 min)

1.0e5

1.5e2

1.4e5

1325

125

1.5

1.0e8

Max 1625 cps

298.1100

Formula.. | Calculated miz (Da)] mDaError | ppm Error | DBE

1 C10 H14 N7 04 296.1101 01785 -0.6031 75

2 |ciinz008 2961101 otel  |0e213s |2

3 |cienienos 2561103 s |45 |05

s |caneanzofis | 2est08s vseer | 15763 7

5 [comiaNooes  |eed0ss VAT [1sewd ES

-] C3H14N1302S 296.1108 -0.8651 -2.9217 35

7 |cenzoneors  |2esni08 QETes |zeae |2

297.1140
n A | | . | L l N | l b i 1 m
284 288 288 280 292 284 298 288 300 302 304 306 308 310 312
miz, Da
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B .TOF MS: 0.6928 to 0.7246 min from Sample 15 (XD-23-KT-PRODUCT) of 20210712 (recalibrated2).wiff different calibrations (DuoSpray (). subtracted {0.202 to 0.321 min) Max. 2.3¢6 cps,

236
22e6
21e6
20e8
136
1.8e6
17e6
18e6
1.5¢6
1.4e8
1.3e8
12e8

1.1e8

Intensity, cps

1.0e6
9.0e5
8.0e5
7.0e5
6.0e5
5.0e5
40e5
3.0e5
20e5
1.0e5M

0.0

340.1700

Formula ... Calculated m/z (Da) mbDa Error ppm Error DBE
1 C9 H18 N13 02 34017 -0.0935 -0.2749 75

2 C10 H24 N6 O7 340.17 -0.0989 -0.2907 2

3 C24H22NO 340.1695 0.408 1.2024 145

341.1747

7.5821

7.5702
17.5424
17,5304
7.5178
[7.4999
7.4976

I

328

=7.4856

17.4804
17.3225

|

7.3099
7.2688
2.6964

miz, Da

1.9319
1.9163
1.9110
1.8046
1.7999
1.7826
1.7780
1.7013
11.2595
1.2379
11.2162
1.2107

\;3 30

CDCls, 600 MHz

6.0

50 4.0 3.0 2.0 1.0 0.0
f1 (ppm)
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77.3353
77.1229
76.9105

CDCls, 600 MHz

36.5916
30.9497

s
/

©26.4666
\25.7282

Intensity, cps

170 140 110

80 60

f1 (ppm)

+TOF MS: 0.2650 to 0.2883 min from Sample 25 (XD-5-BR-BIDING) of 20210105.wiff
2=7.01908040090268500e-004, 10=5.42384911477212570e-002 (DuoSpray ()}

4.4e5
4.2e5
4.0e5

28¢5

3465
32e5
30e5
2865
2625
2485
22e5
20e5
1.8e5
1.6e5
1.4e5
1202
1.0e2
8.0es
8064
40e4

20e4)

-

370

(O

209.0695

40

Msx. 9.1e5 cps.|

Formula ...

Calculated m/z

mDa Error

ppm Error DBE

CB H21 N6 07 Br

368.0649

-0.0598

-0.1627

C19 H8 N6 03

368.0652

-0.3397

-0.9229

C20H19N O Br

368.0644

0448

12173

C18H12N2 07

368.0639

0.9976

27103

on[afe]s]=

C17 HE NS 02

368.0638

1.0029

2725

3710864

3722328

373.2378

352

3se ass 360 362 £ 3088 368 370 372 374 378

mz, Da
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Intensity, cps

21e5
20e5

1.9¢8
1.8e8
1.7e8
1.6e8
15e5
145

1.3e5

+TOF MS: 0.3208 to 0.2441 min from Sample 24 (XD-5-CL-BIDING) of 20210105 (recalibrated08). wiff
8=7.01902970411727790e-004, 10=3 53350208086189180e-002 (DuoSpray ()

3241153

Msx. 2.8¢5 cps.

Formula ...

Calculated m/z

‘mDa Error

ppm Error

C6 H21 N6 07 CI

3241154

-0.1765

-0.5445

C9H18 NS 08

324.1149

0.3106

0.9588

35

C20HIONOCI

3241149

0.3314

1.0226

15

afe fo]=

C23 H16 02

3241144

0.8186

25258

16

Cl

3p

3261118

3251191

8.4925
+7.7451
17.5417

312

7.5401
17.5336

7.5131
7.5056
7.4985

314

318 224

2.6569
12.6512
2.6424

1.6217
1.5701
1.3022
1.2934
+1.2759

1.2633
1.2547

(o]

7y

CDCls, 600 MHz

\
\
[
[

11.09

1.98
1.05
.24
13.43

H,0
( 2

%

11.0

N D14

4.0
f1 (ppm)
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140 120 100 80 60 40 20 0
f1 (ppm)

200 180 160

B .TOF MS: 0.5673 to 0.5905 min from Ssmple 17 (XD-PRODUCT-2-BR) of 20210913 (recslibrated2).wiff different calibrations (DuoSpray ()) Max. 4.8e5 cps.

288.0649
4625

4.4e5 370.0616

4.2e5 Formula ... Calculated m/z (Da)| mba Error | ppm Error | DBE
405 C3Hg N14 08 368.0644 ~0.0535 01454 7
C20H19N 0 Br 368.0644 ~0.1008 20273 (s
C18H12N2 07 388.0639 0.449 12199 18
20e5; C17 H6 N9 02 368.0638 0.4544 1.2345 195
2405 C5 H15 N13 02 Br 368.0649 0603 16385 45

o E C4H19 N9 08 Br 368.0636 0.7342 1.9948 oS
C3H13N16 0 Br 368.0636 0.739 20094 B

C19 H N6 03 368.0652 ~0.8882 24134 19

3.8e5

3.2e5 Br

3.0e5

\_/
()

285 N
265 3q Q
2465

22e5

Intensity, cps

2.0e5

1.6e5
1.4e5
1225
1.0e5 269.0692 | 371.0681
8.0e¢
8.0e¢
4.0e4

2.0e4

i s L N 1
356 358 360 362 284 366 368 370 372 274 376 378 380 382 234 386
miz, Da

00
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. +TOF MS: 0.0279 to 0.0512 min from Sample 18 (XD-BIDING-2-CL) of 20210105 (recalibrated05) wiff Max. 7.2e4 cps.
8=7.0190258278 1271 2 (DuoSpray ()
3241154
7084 Formula .. Calculated miz | _mDa Error ppm Error | DBE
1 C6 H21 N6 07 CI 3241154 -0.0765 02% K]
et 2 COHIBNS 08 3241149 04107 1.2671 35
3 C20HIgNOCI 3241149 04314 13311 15
604 4 C23H16 02 3241184 09186 28343 16
5 C10H14 N9 04 3241163 -0.9266 28588 85
5504 3 C11H20 N2 09 3241163 09319 28755 3
\ 7
45e4 N
@ 40es = -
g L 3
= N™ ~Cl
g 3.5e4
£
3.0e4
25e4
32081143
2004
154
3281191
1.0e4
5000.0
¥
00 . L 1 sl
310 312 314 318 318 320 322 324 328 azs 330 332 334 338 338
m/z, Da
N O AUV~ O T AL N OO TAVION OO
NTAANN O ANVLVLAANOODTO TN AR T AANOOD T NN
OO TAN—ATAAN—~OtTnNAGC-LVONVUNUOONI-TAOANVYLANOO®
AN IITONOANINNYRBIEEERCO VAN QA ~
w[\[\[\[\[’\l\[\[\l\[\l\NNNv—-‘—l-—-‘—ﬂv—ﬂ;—-‘r—dr—le—l—‘v—ﬂr—lTv—ﬂv—ﬂv—‘v—i—ﬂr—l
b ——— \ " AT R R TR AP M ke
— — ) — ' fp—
[ [ ‘I
N
|| [l "‘H |
| |
. ] | ) Il
|
1
CDCls, 600 MHz
|
| 1
1 J |
l il ; 7 | 1l
T T T e, _—
S = ON B> N &N o onits 00 \O
S eooHe = O =l o
r—t O] - O] [ B e B o 0.0

f1 (ppm)
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CDCls, 600 MHz
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100 80 60 40 20 0
f1 (ppm)

200 180 160 140 120

l +TOF MS: 0.2557 to 0.2650 min from Sample 26 (XD-PART3-3U) of 20211015 (recslibrated1 1) wiff Msx 32e8 cps.
8=7.01846884755645160e-004, 10=5.73571075076118160e-002 (DuoSpray ())

290,1543

Formula ... Calculated m/z (Da)| mDa Error | ppm Error | DBE
CS H16 N13 02 290.1544 -0.1434 -0.4943 45
C6 H22 N6 07 290.1544 -0.1488 -0.5129 -1
C14H26 04 S 290.1546 -0.3328 -1.147 2
C20H20N O 290.1539 03581 1.2377 15
H28 NS 010 S 290.1551 -0.8407 -2.8976 -105

o fafefnf=

Intensity, cps
g

281.1569

miz, Da
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B .TOF MS: 1.2159 to 1.2438 min from Sample 14 (XD-LIANBFY-PRODUCT) of 20210713 {recalibrated3).wiff different calibrations (DucSpray ()}

Msx. 2.1e6 cps.

21e8 267.1806
2.0e8
198 Formula ... Calculated miz (Da) | mDa Error ppm Error DBE
1 C25H23N20 367.1804 011 02995 155
%660, 2 C10 HI9 N14 02 367.1809 -0.3925 1.0681 85
176 3 C11H25N7 07 367.1809 -0.3979 ~1.0838 3
4 C9 H23 N10 06 367.17% 09447 25729 35
o 5 CBHI17N170 367.179% 0.9501 2.5876 9
1.5e6
1.4e8 0
1.3e6 % ]
1.2¢8 NN
2 | s Ph
S 11ee N
= 3t
£ 1.0e8
L= 9.0e5
8.0e5
7.0e5
8.0e5
5.0e5 3081888,
4.0e5
3.0e5
2.0e5
1.0&5, 369.1938
o ,I 4 I i
350 352 354 356 358 360 3.2 364 388 368 370 372 374 37e 378 280 282 284
miz, Da
Vi N0 OTANODRO 0N OO N ANV =N T OO0
VO T =IO HOANOI-— I TFTOANANRXTOANT VL OUVLOAQ VRO O — O\ T
T CO0OOVOULTOVTAOOCAANAT ANV AV nUmAVLAAAANOC O OO
CORRXBXBNWVBINAEITIITOAANARRALVORNOON WY AQ— ——
WISV Olrt vl v oyl vl ol pf ol el )
e g - SA —t e e e e
|
| |
1) f‘ |
|
| || | [ | ‘ |
‘ ‘ [ \" | ‘I |
| | | ‘ | IRl /
t CDCls, 600 MHz
i
/N (H:()
i As F & 8 l
f e e ' s e
(= SO TN O S O T T v
S A S R
— N O~ L e O B e B o M ) M 0]
T — T T T T T T T T T T T T - T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

fl (ppm)

91



ol DO Q= OO0 0~ 0
o ATV AN OIS0 O OO NnNwvo onts\O [ gl e Kl
ol NTTAVMODTO O —~=OFT—O OTAN Ao TN ol el
" ARNIVNX—=VRSSALT =SG Qg oo
o) nYTYF" "o~ MR SR Oy
D muuvmumsTononaAaaaNaAaN—~ 0 \0 O S O vy
— e e B e B I I I I I I ] ~ -~ [soBs ol o
| e e T S e — —l SN
y
CDCls, 600 MHz
'
|
i
|
| ! 1
] i |
| ﬁ l | l | N A hﬂ " )
T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0
f1 (ppm)
B .70F MS: 0.9713 to 0.9992 min from Semple 2 (XD-PRODUCT-2-PH-BPY) of 20210926 (recalibrated). wiff different calibrations (DuoSpray () Max_ 3.0e8 cps.
3ié6 306.1853
2868
Formula ... Calculated m/z (Da) | mDa Error ppm Error DBE
2668 1 C26H24N O 366.1852 0.0589 0.161 155
2 C11H20 N13 02 366.1857 -0.4438 -12114 85
2:4e6 3 C12H26 N6 07 366.1857 -0.4489 12261 3
4 C11H30N2011 366.1844 0.8883 24258 -2
o B C10 H24 NS 06 366.1844 08937 24405 35
2008
1868
£ e
z
§ 14
E
1.2¢8
1.0e8
347.1899
80e5
8.0e5
405
208 1832
! L
o 235 240 245 250 255 280 365 370 a7s 380 285 %0 95 400 408
miz, Da
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I +TOF MS: 0.2925 to 0.3022 min from Samgle 27 (XD-PART3-2A) of 20211015 (recalibrated 12} wiff Max 4828 coz
#=7.01848273475789140e-004, 10=5.73971075078118160e-002 (DucSpray ()). subkracted (0.005 to 0.009 min)

P 276.1287
Formula ... Calculated miz (Da)| mDa Error ppm Error DBE
@40 C4 H14 N13 02 276.1387 -0.0933 -0.3361 45
C5 H20 N6 07 276.1387 -0.0987 03576 ]
C13H24 045 276.1389 -0.2827 -1.0239 2
C13H1BNO 276.1382 0.4082 14818 15

4.2¢8

4.0e8

wfwln]-

3828
3820
2.4e0
320
2.0e0
28e8

2828
2408
2208

Intensity, ops

20e0
1.8e8
1.0e8
1.4e8
77 1427
12e8
1.0e8
8.0e5
6.0e5

4005

2088 78.1481
|

254 286 258 280 262 264 266 268 270 272 274 276 278 280 2

5
]
2

288

=

88 230 292

H
g
#

300 30

5

8.4175
17,5193
7.4829
7.4707
7.2691
7.0881
7.0793
7.0762
7.0674
2.8025
1.9915
[1.8169
11,7933
1.5851
1.5774
1.4447

L\ 4

CDCls, 600 MHz

1.00/

T T T T T T T

6.5 55 45 3.5 2:5 1.5 0.5
f1 (ppm)

w 2.06/

~l
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-196.2618

—~167.4266
151.8175

/

151.6561
1443721
131.2686
129.4816
129.0612
128.6317
128.5400
125.3192
122.0799
77.3263
77.1142
76.9016

|

CDCls, 600 MHz

O~ \0
oo Al
v, 00 on <
OO 00
bl o (8 ool o
non Al
5

Intensity, cps

+TOF MS: 0.3348 to 0.3441 mit
==T.01844727341

170

in from Samele 28 (XD-PART:
L 10=2

110 80 60
f1 (ppm)

140

3-4E) of 20211015 (recalibrated13).wiff
J

428
4.2e8

4088
3328

3826

2.088
188
1.6e8
1.4e8

1288

8.0e5
6.085
4.085

2 Olﬁ’

2 (DucSeray ()

204.1701

40

Max 438 cps.

Formula ...

| calculated mz (Da) | mDa Error | ppm Error

C7 H24 N6 07

304.17

0.001 0.0035

C6 H18 N13 02

30417

0.0064 0.0212

45

C15H2804S

304.1702

0.1829 -0.6013

C21H22NO

304.1695

0.509 16735

1.5

HI4NO14S

304.1694

0.5464 21252

155

H24 N1205 S

304.1707

-0.6854 -2.2535

Sfe]o[=[we]—

CH30NSO10S

3041707

-0.6908 -22712

-105

305.1720

308.1755

200 02 204 308 208 310
miz, Da

95

32

314 316

g 320
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. +TOF MS: 0.2743 to 0.2836 min from Sample 25 (XD-PART3-4C) of 20211015 (recalibrated14) wiff Max 2 9e8 cps
87 01844942717517540e-004, 10=1 50595008479417740e-002 (DuoSpray ()}

2508 2181858
Formula ... Calculated m/z (Da)| mDa Error ppm Error DBE
280 1 C7H20N1302 | 3181657 0143% __ |-04513 a5
2 C8H26 N6 07 318.1857 -0.1489 -0.4682 ]
2e=s 3 C16 H30 04 S 3181859 03329 1.0464 2
4 C2ZH24NO 3181852 03589 11281 15
24e0 B CH38NO14S 318.1851 0.4963 156 155
6 HIONE 035 318.185 05017 15769 10
220 7 CH26N12055 | 3181864 -0.8355 -26259 5
8 C2HI2NS010S | 318.1884 -0.8409 -2.6429 -10.58
2068
1.8e0
£ 1ees
=
2 14e8
g
1.208
1.0e8
8.0e5
212.1901
8.0e5
4.0e5
20e5g
sl . !
308 308 310 312 Ety 318 318 320 22 224 328 328 330 332 234
miz, Da
TARXAAN UV N OO AT VAN NTOUVLOO—=OTOUW 0mO0N0\Om
VATV RV = FTATO N NN N OANOAITTT AN —~NA — O\
N ANVLTT N NN SOV UVNOVOANAANOANO A A TOOVO WL ITA OO O
TITOVONUNNNNITIIATSSOR AN~ —— — 00000600000 L &N
oo SN e O OO0 00 000
e e L N T -0, - e i i ek
|
‘ [ [
| [
i ik ne
| I {4 4] O |
0 o}
x x
i v,
N
& O
= 4 yyag-an ¥
CDCls, 600 MHz
1
"
| Ll
U M
¥ — e P ST L —
(o)) S > < OQANWV VO rmr— Q\ —t
S S=S~ VYT ARRNR AN
— — SO Ol O o=t O] = - -
T T T T T y T T T T T T T T T T T T T T T T T
95 8.5 1.5 6.5 55 4.5 35 2.5 1.5 0.5 -0.5

fl (i)i)m)
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167.2540
167.1986
155.9348
154.1510
152.0233
151.9241
142.6979

141.4305
1131.3453
$131.2387

}130.9833

[
[
[
[
|
[

129.4537
129.3284
11289208
.128.8588
1128.7386
1128.6527
128.6384
128.5418
128.5337
122.1582
177.3343
177.1223
176.9105
138.5109
136.0333
34.8951
131.2571
130.4721

26.9990
22.6586

1.4435
19.8214

=/ 44 yag=3n 49

CDCl3, 400 MHz

Intensity, cps

T T T T T T T T

f1 (ppm)

+TOF MS: 0.2139 to 0.2232 min from Sample 30 (XD-PART3-4D) of 20211015 (recalibrated 15) wiff
&=7 01841478579144660e-004. 10=5 179470552361076502-002 (DuoSpray ()}

208

2921890

Max 4128 cps

Formula ...

Calculated miz (Da)

mDa Error

ppm Error

C12H26 N3 035

292 1689

0.0587

0.2046

15

CS H28 N2 011

292.1887

0.2384

0.8159

-7

C4 H22 Ng 06

292.1687

02437

0.8244

C20 H2Z N O

2921685

-0.5909

-2.0226

105
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C18 H20 N4

292.1682

0.7517

25729

"

- 4d/4d=372 4d

2831727

280

282 284 288 238 280 252 294 ] 288
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I +TOF MS: 0.2850 to 0.2743 min from Sample 31 (XD-PART3-4E) of 20211015 (recalibrated 17) wiff Max 3728 cps
2=7.018420; . 10=5 1784 (DuoSpray ()

3768 2741223

388 Formula ... Calculated miz (Da)| mbDa Error | ppm Error| DBE
1 C11H20N3 035 2741219 031 1.131 35
2 C19HIENO 2741226 -0.3407 -1.2429 125
22e8 3 C4H22 N2 011 2741218 0.4888 1.7825 -5
4 C3 H16 N9 06 2741218 0.494 1.8022 05

3.4e8

Intensity, cps

1.0e8
2751243
5.0e5
6.0e5
4005

20esM

v

8.4499
8.4475
(84412
8.4387
7.6708
7.6684
7.6589
7.6564
17,5972
7.5854
17,4627
72688
7.1103
7.1015
7.0984
7.0896
57779
5.7736
5.7696
5.7613
2.0235
1.9573
1.9359
1.8574
l1.5712

v

17.5083
7.4955
17.4750

g

J
17.5201

]

1

]

i CDCl3, 600 MHz
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B .TOF MS: 2.0506 to 20824 min fiom Sample 7 (XD-HUANJIXI) of 20210712 i iff different calil DuoSpray ()

Intensity, cps

188

£.0e5

8085

40e5

2.0e5)

288.1280

Wax 2 626 cps

Formula ...

Calculated m/z (Da) | mDa Error

ppm Error

C20H18N O

288.1382

-0.2907

-1.0091

125

C4H1BNS 06

288.1374

0.5439

1.8878

05

C3H1ZN16 0

288.1374

0.5493

19084

CSH14N13 02

288.1387

-0.7933

-27534

55

o[ [r]=

C6 H20 N6 07

288.1387

-0.7967

2772

89.1419

268

101

308 a0



LYt
SPET'L
SLET'L
SOPTL;
6981°L;
P00T L1
9b0T'L
9657 L
owom.&
€I8h'L

ST6VLY
€105
8E1S°L]
Pp89°L
9569°L
7869°L
LLOL L]
€01LL
L61L'L
czeL L]
LSS
9€6+'8
29618

~H;0

st 67l

81°¢
PO'T

CDCl;, 600 MHz

E 10°T
vi'g
00°¢
80°1
00T

el

6

7
f1 (ppm)

13 12 11 10

14

06ve 6T

¥860°LL

o080
86 €T
00€+921
€258
9199821
790L'8T1+
90621/
7901621
€6£0°0€T4
€£6S8°0E T
2189°9¢ 11
S8LL'SET
ZIE6'TST

%ww.o\.v

6876°S61—

CDCls, 400 MHz

-10

20

50

80

120

160

200

f1 (ppm)

102



B -TOF MS: 0.8881 to 0.9113 min from Sample 11 (XD-TOLUENE-PORT3) of 20210712 i iff different (DucSpray ()} Max. 2 2e8 cps.

298.1224
22e8

21e8 Formula ... Calculated miz (Da) mba Error | ppm Error| DBE
C21HIENO 298.1226 -0.2407 -0.8074 14.5
CS H16 N3 08 298.1218 0.594 19825 25
C4HIONIEO 288.1218 0.5804 2.0106 8

C8 H12 N13 02 298.1231 -0.7432 -2.4932 75
CT H18 N6 O7 298.1231 -0.7486 -25112 2

20e8

18e8

1.8¢0

oo fuafrn]a

1760
1.8e8

=
1.5e8 | Q
e

1428 N
1300 4g QQ
1268

1.1e8
1.0e8

Intensity, cps

2083
5085
T.0e5
80e5
299.1205
5085
4.0e5
30e5
20e5

1.005M

8.5331
7.9186
7.8683
(7.7523
7.7401
4377
7.4351
7.3646

H.0
1z

CDCls, 600 MHz

1.00
1.07
R
11.04

3.13

11.10

1.07

1.12

i —

© 11.01
oo [2.04

101

6.0 5.0 4.0 3.0 20 1.0 0.0
f1 (ppm)
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CDCls, 400 MHz

B .TOF MS: 1.1020 to 1.1298 min from Sample 15 (XD-1-ME-NAI} of 20210528 (recalibrated2).wiff different calibrations (DuoSpray () Max 5.2e5 cps.

348.1387
9.0e5
oees Formula ... Calculated miz (Da) | mDa Error ppm Error | DBE
8.0e5 1 C11H20 N6 O7 3481387 -0.0987 -0.2836 5
2 C25H1BN O 348.1382 0.4082 1.1754 175

7.525

7.0e5

6.505

.02

5.585

5085

4.5e5

Intensity, cps

4.0e5

3.5e5

3.0e5

2.5e5

3431419
20e5

330 EEF) EEDS 3% 338 240 342 244 248 243 350 352 234 356 38 360 62 E 66 368 arn
miz, Da
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B .TOF MS: 05905 to 0.6231 min from Sample 17 (XD-2-YIBINYANG-TOWENE) of 20210528 (recslibeatad) wiff different calibestions (DuoSpray ())

Intensity, cps

9408 356.1048

9.0e8

Msx 9 4e5 cps

8.5es Formula ...

Calculated miz (Da)

/mDa Error

ppm Error

1 C10 H24 NE 08

356.185

-0.2135

-0.5995

20e2 2 C24 22N 02

356.1645

0.8266

145

75e5

7.0e5

655

802

5.5¢5

5.0e5

4.5¢5
4085
2502
3.0e8
2585

357.1689
2.0e5

1525

1.0e5
L

8.4985
8.4958
8.4897
8.4871
7.6854
7.6828
7.6734

L7.6708

17,6233

17,6173
7.6073
7.4401
7.4337
7.4292
7.2688
7.2611
7.2552
17.2510
7.2288
7.1940
17.1832

176111

7.1769
7.1710
7.1606
7.1561
7.1416
7.1328
7.1296
7.1208
3.6038
3.5470
-2.1108

a0 a2

ﬁ
_ |
|

H ||'I I

o}

N
N

CDCl3, 600 MHz
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1
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f1 (ppm)
B 707 MS 08556 to 0.8835 min from Sample 2 (X0-2-ME-BIFH) of 20210928 frecelibrated ) wif different calibrations (DucSpray (1) Max 2 428 cps
3408 3881692
32e0 Formula ... Calculated m/z (Da) | mDaError | ppmError | DBE
1 W36 022 3881652 00748 0193 a7
200 2 C28H22N 0 383.1695 03909 ~10071 185
saes 3 |cianzanzol 383 1667 4388 11284 1
s |cizrzznecs 283.1687 02437 11432 &5
e 5 |ciaHianiioz 38317 08935 23018 11s
-] C14 H24 N6 O7 38817 -0.8989 -2.3157 8
2 ees 7 |casHaona 383 1662 0e517 24518 19
22e0
20e8
&
o 18e8
=
£ 18es
E
14e8
1208
1.0e8 3891729
80e5
60e5
4085
2008
. ) .
are s 3380 382 384 386 388 380 382 384 356 358 400 402 404
miz, Da
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. +TOF MS: 0.3202 to 0.2395 min from Sample 32 (XD-PART3-4G) of 20211015 (recalibrated18) wiff Max_ 26 cps.
2=7.01842378 0=51 002 (DuoSpray ()

wiaah 3121388
454 Formula ... Calculated m/z (Da)| mDa Error | ppm Error| DBE
1 C8 H20 N6 07 312.1387 0.0012 0.004 2
288 2 C7H14N1302 312.1387 0.0066 0.0212 75
2628 3 C16H2404S 312.1389 -0.1827 -0.5854 5
o] C22HIBNO 312.1382 05082 16313 145
3428 A% Me CH30ND14S 3121381 0.6466 20715 125
—_— | ’ H24NB 09 S 312.1381 06519 2.0887 7
N/ CH20N1205S 312.1394 -0.6853 -2.1955 -2
G O C2H26N50105  [312.1394 -0.6908 22127 75
28e8 4k Q
28e0
- 24e8
;; 22e8
2 20e
£
18¢8
1008 313.1412
14e0
12e8
1.0e8
8.0e5
©8.0e5
4.0e%
20e5)
. I I 4 L L L
29 298 300 302 304 308 308 310 312 314 318 318 320 322 324 328 328 330 332
miz, Da
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o e ernieivg o nr - N S oG ol S Sl e el @ @ ©RE1L O 0D NGLNS T N 68 e o
pealine i e e ) o RE T aEESE TR SR, o R iy o % gl
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I | |
- ]
[ | ] [
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CDCls, 400 MHz
{
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SocecaesSSeo o S S o
e B e e
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f1 (ppm)
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f1 (ppm)
B .70 MS: 0.5580 to 0.5812 min from Sample 14 (XD-1-3-DOUBLE-YIBEN) of 20210105 wiff different calibrations (DucSpray () Max_ 5.0e5 cps,
5065 SAg 000
4.8e5 Formula ... Calculated miz. mbDa Error ppm Error DBE
455 1 C21H25 N2 C! 34017 -0.1781 0.5237 10
2 C10 H24 N6 07 34017 -0.1989 -0.5847 2
4408 C24H2NO 340.1695 0.309 0.9085 145
4208 C6H3TN3 010 CI 340.1692 06511 19142 ED
4.0e5 CS5H25N100S CI 340.1692 0.6565 1.9301 -2
C7 H27 N7 06 CI 340.1705 -0.6861 -2.017 -2.5
2865
36e5
3.4e5
325
3065
g 285
; 2625
2 245
£ 22e5
20e5
1.8e5
1.6e5
e 341.1747
1.2e5
1,068
8.0e4
6084
40e4
20e4) 2421784
% 228 330 332 224 338 238 240 282 284 228 248 350 352 35; E-) 58
miz, Da
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| 707 MS: 1.3205 10 1.2717 min from Sample 8 (XD-2-BR-YIBEN) of 20210105 wiff different calibrations (DucSpray ()

Max. 4325 ops.
2900494 3920432
42e5
. Formula ... Calculated m/z | mDa Error ppmError | DBE
°2 1 CI7H11N208F 390.0493 0.0047 0.0121 12
3865 2 CI6HS NS 03 F 390.0493 0.0101 0.0259 185
= CBH19 N6 07 Br 390.0493 0.0901 02312 2
C21 H6 N6 03 390.0495 -0.189 -0.4861 2
3465 CIHIENS OTF Br 390.0491 0.2899 07433 5
o= CI9HIBN O2F Br 390.0499 05447 -1.3966 105
C2HITNO Br 390.0488 05981 15335 145
3065 CI7HIGNAOF Br 390.0486 07979 20456 "
o CSH20 N6 OB F Br 390.0504 -1.0527 26989 2
0 |contonzo7 390.0482 1.1476 29428 [
26e5 1| C19H4N9 02 390.0482 1153 29562 25
8 24e5
5
= 22e5
Z
g 2065
1.8e5
1.6e5
14e5
1.208
1,088
91088 | 3820524
8084
LX)
40ed
20e4
o Iy
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f1 (ppm)
l +TOF MS: 0.3873 to 0.3908 min from Sample 1€ (XD-3-BR-YIBEN) of 20210105 (recalibrated03) wiff Max. 2.46 cps.
=70 204, 10=4. 128010e-003 {DucSpray )
24e8 2920487
290.0490 Formula ... Calculated m/z mDa Error ppm Error DBE
1 C22H17TNO Br 390.0488 0.1981 0.508 145
228 2 C8 H19 N6 07 Br 390.0493 -0.3098 -0.7942 2
C21 H6 N6 03 390.0495 -0.5896 -15116 22
— C20 10 N2 07 390.0482 0.7476 19168 17
C19 H4 N9 02 390.0482 0.753 1.9308 25
C6 H17 N9 06 Br 390.0479 1.0328 2648 25
18e8
1.6e8
1.4e6
&
£ 12
g
E
1.0e8
8.0e5
6.0e5
391.0862 3930819
4.0e5
2068
00’ L 1
378 380 382 384 386 388 3390 392 294 398 3s8 400 402 404 408
miz, Da
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. +TOF MS: 0.2672 to 0.3908 min from Ssmple 16 (XD-4-BR-YIBEN) of 20210105 {recalibrated03) wiff Max 2 4e8 cps
10=4.

8=7.0 3 138010e-003 (DucSpray ()
2468 392.0487
390.0490 Formula ... Calculated m/z mbDa Error ppm Error DBE
C22HI7NO Br 390.0488 01981 0.508 145
2206 C8 H19 N6 07 Br 390.0493 -0.3098 -0.7942 2
C21 H6 N6 03 390.0495 -0.589% 15116 2
208 C20 H10 N2 07 390.0482 07476 1.9168 17
C19 Hé N9 02 390.0482 0753 1.9306 25
o CB H17 N9 06 Br 390.0479 1.0328 2648 25
1868 N Me
. (L
0 KL
L, 14 Br
%‘: 1208
£
1.0e8
8.0e5
©.0e5
391.0882 2930519
40e5
20e5
o 378 380 382 384 386 388 380 392 . 39'4 398 398 400 402 404 408
miz, Da
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l +TOF MS: 0.0232 to 0.0325 min from Sample 34 (XD-PART3-4L) of 20211015 {recalibrated20) wiff Max 4.0e€ cps.
2=7 01842448939615670e-004, t0=-2 86718376341294930e-002 (DuoSpray ())
pr— 3541492
218e8 Formula ... Calculated m/z (Da)| mDa Error | ppm Error| DBE
1 CIH16 N13 03 354.1493 0158 04463 |85
30 2 C10 H22 N6 08 3541493 01634 -0.4615 3
P 3 CITH20NT S 354.1495 0342 09659 [ 115
C24H20 N 02 3541488 03444 08727 155
32e8 C18H26 055 354.1495 03474 08811 |6
Sda C3H3ZNO015S 354.1487 04318 1.3607 EIS
C2H26NB 010 S 354.1487 0.4872 1.3759 £
28e8 C3H22N1206 S 38415 0.85 24002 |
C4H2BN5 0118 38415 -0.8554 24154 |85
R0 10| C16H24N304S 3541482 09952 28102 |65
24e8
§ 22e8
:E: 20e8
5
E 18e8
1.6e8
10 385,1831
1.2¢8
1.0e8
8.0e5
©6.0e5
4085
2005'
s 1 | .
342 344 348 348 350 382 354 358 358 380 382 384 3ee 368 370
m';‘Du
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B .70F MS: 1.0323 10 1.0555 min from Sample 37 (XD-PART3-4M) of 20211015 (recalibrated23) wiff different calibrations (DuoSpray ()

Max 2.128 cps.
84,1589
3.0e8 Formula ... Calculated m/z (Da)| mDa Error | ppm Error| DBE
1 C17H26N30S S 384.1587 0.1305 0.3397 65
280 2 C16 H20 N10 S 384.1587 0.1358 0.3537 12
3 C10 H28 N2 013 384.1585 0.3081 0.8046 2
26e8 C9 H22 N9 08 384.1585 0.3145 0.8186 35
C3H2BNBO11S 3841592 03774 09825 |6
2428 €25 H22 N 03 384.1594 -0.5202 -1.3541 155
€23 H20 N4 02 384158 08224 21409 16
22e8 C2H32N4 015 S 384.1579 0.9588 2.4986 -1
CH26 N11010S 384.1579 0.9652 25126 55
2008 0 |CioH18N1308 384.1599 10228 26624 |85
1 C11 H24 N6 09 384.1599 -1.0281 -2.6764 3
188
g 1.6e8
g 1428
1.2e0
1.0e8
008 Res.1629
6.0e5
40e5
2065
f ) 6.1655 ) )
o2 84 386 388 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400 402 404 408 408
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. <TOF MS: 0.0558 to 0.0851 min from Sample 35 (XD-PART3-40) of 20211015 {recalibrated21). wiff Msx 2.8e8 cps

2=7.01842 . 10=2.86718: {DuoSgpray (). subtracted (0.014 to 0.014 min)
2868 2781174
Formula ... Calculated m/z (Da)| mDa Error | ppm Error| DBE
20e0 C18 H16 N 02 2781175 -0.1553 -0.5585 15
C10 H20 N3 04 S 278.1169 0.4953 1.7812 25
2408 C3HI2N1303 278118 06579 23656 |45
C4H18 N6 08 278118 06633 23849 |1
22e8 C3H22 N2 012 278.1167 0674 24234 £
C2H16 N9 07 2781167 06793 24428 205
20e8
188
18e8
;: 1428
E 1.2e¢8
1.0e8
80e5
8.0e5 279.1202
40e5
20e2M
o 1 I i l s . |
262 264 208 268 270 272 274 278 278 280 282 284 286 288 2% 292 294 298
m/z, Da
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Intensity, cps

+TOF MS: 0.3715 to 0.3901 min from Sample 13 (XD-PART3-4P) of 20211011 (recalibrated ) wiff

=70

4800
44e0
42e8
40e8
3828
38e0
3400
320
30e8
2868
2628
2428
22e8
20e8
18e8
18e2
148
12e8
10e8
8.0e5
6.0e5
4.0e5
2005'

0.0

10e-004, 10=-2

001 (DucSpray ())

294.1128

Max. 4 6e6 cps.

Formula ... Calculated m/z (Da)

mDa Error

ppm Error DBE

C3H12N13 04 2941129

-0.1728

-0.5867 45

C4 H18 N6 09 2941129

-0.1779

-0.605 -1

C18 HI6 N O3 294.1124

0.33

1122 1S

295.1174

280

282

284

288

292 284 296 298
miz, Ds
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I +TOF MS: 0.8091 to 0.8184 min from Sample 36 (XD-PART3-4Y) of 20211015 (recalibrated22) wiff Max. 3.9e5 ops.
8=7.01842278918559740e-004, 10=-5.15485070590993300e-002 (DuoSpray ()). subtracted (0.009 to 0.019 min)
§12.1489 Formula ... Calculated m/z (Da)| mba Error | ppm Error| DBE
38et CISH24N304S  [3421482 0.0952 02783 |55
3.Ce5 C8 H26 N2 012 342148 02738 0.8003 -3
C7H20N9 07 342,148 02752 08161 |25
Ateb: CH26N8010S 3421487 04127 12062 |7
3265 C2H32NO15S 3421487 -0.4181 -1.222 -125
& |czsnaonoz 342.1488 05555 16235 [145
3.0e5 7 C21 H18 N4 O 3421475 0.7871 2.3007 15
o 0 i B H30 N4 014 S 3421473 09245 27022 |12
N e
20e5 N/
» O
22e5 du Q
2 OMe
E: 20e5
é 1.8e5
i 1.0e5
1.4e5
1.2e5
1.0e5 343.1508
8.0e4
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£0es
40ed
20.4’
" | |
328 330 332 224 338 338 240 342 344 348 348 350 352 354 358 358
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B _70F MS: 0.4850 to 0.4785 min from Sample 23 (XD-PART2.8) of 20211009 19).witf different D 0 Max 2128 cos)
are 2941849
4.0e2 Formula ... Calculated m/z (Daj mDa Error ppm Error DBE
. T |canzno 294.1852 0341 ERER] 95
2 CSH30N2011 294.1844 0.4883 16599 -8
388 3 C4 H24 NS 06 294 1844 0.4937 16782 25
an [ C5 H20 N13 02 294.1857 0.8436 28875 28
) 5 C6 H26 N6 07 294.1857 -0.8489 -2.8858 -2
2208
3.0e8
28e8 [¢)
20e8 | =
2.4e8 N7
& 22 9
=
2 2008
5
E g
1.808
295.1872
1.408
1.2¢8
1.088
20=8
6.0e5
4.0e5
2085 2961511
L
278 278 280 252 284, 288 228 280 252 284 288 25 300 02 204 308 208 210 3z 31a B
miz. Da
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Max_ 3.8e8 cps.

eray )

13} wiff different

B -TOF MS: 0.8179 to 08844 min from Sample 24 (XD-PART2-10) of 20211009

-15
105

ppm Error

1.0506

27184

mDa Error

03237

-0.5055
0.3371

Calculated m/z (Da]

3081636
308.1638

308.1631

Formula ...
C5 H28 N2 012

C20 H22N 02
C13 H20 N4 O

105.1875

308.1640

3.8e8

3.0e8

3.4e8
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3.0e8

28¢5

20e8

H

ki
e

w %
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o

B -7OF MS: 0.8510 to 0.6789 min from Semple 1 (XD-20211122) of 20211122

282 1832

DBE
105

ppm Error

1.5189

mbDa Error

-0.3908
0.4437

Calculated m/z (Da)
292 1695

292.1687

Formula ...
C20HZZN O
C4 H22 N9 06

28317

FL

2428

22e8

208

18e8

166

I § 3

sda ' fpsuau)

8085

8.0e5

4.0e8

2008
00

2

210

308

308

304
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